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This Versatile “Package” Combines: 


Precision Grinding 
Precision Adjustment 
¢ Precision Measuring 


Size control to 0.0001” . . . alignment to 0.0001” 
after only one preliminary grind . . . and measuring 
to 0.00001"! That's the precision “package” you 
get when you specify an ELECTRALIGN-equipped 
Brown & Sharpe Grinding Machine . . . a new No. 
1, 2, 3 or 4 Universal, a No. 5 Plain, or a No. 13 
Universal and Tool. 


Read full details on pages 237 and 238. 


Look, Daddy —a steam 


HAT’S right. Kind of a rare sight these days. 
Teooks like the good old “iron horse” is headed 
for the last round-up. 

Why? Competition mostly. Something better 
came along. Locomotives that were more efficient 
—less ¢ostly to eperate and maintain. That’s the 
way it goes. Competition means progress for some 
things, obsolescence for others. 


Naturally you want your product to be a success 
in the competitive days ahead. So youre probably 
looking right now for new ways to improve quality 
and cut production costs. That’s where we here at 
Heald may be able to help. New Heald develop- 
ments in automation, battery-type equipment, way- 
type and transfer-type Bore-Matics, plus a number 


of advanced design features, can now be applied 


to a wide variety of jobs. We'd like to show you 
what a fresh Heald viewpoint and latest Heald 


equipment can do—on long or short runs, single 
or multi-purpose setups. 

Competition is wonderful when you’re ahead of 
it. Our business is to keep you there. That’s why 
Ir Pays To Come To HEALp. 


HEALD 
THE HEALD MACHINE COMPANY 


WORCESTER 6, MASSACHUSETTS 


Offices in Chicago * Cleveland * Dayton 
Detroit * Indianapolis * New York 


Internal and Rotary Surface Grinding Machines and Bore-Matics 
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. . . the LAN-HY-ROL, generating external threads by the chipless cold-forming 
process, offers important improvements in production economy and thread finish. 
This machine is being built under an exclusive license agreement with Pee-Wee 
Maschinen und Apparatebau of Berlin, Germany, manufacturers of the world-famed 


Pee-Wee Thread Roller. 

The new LAN-HY-ROL offers the same outstanding combination of precision, pro- 
ductivity, and flexibility which has made the German Pee-Wee Thread Roller un- 
equalled in its field. We will share engineering knowledge and experience with 
Pee-Wee, and jointly conduct an extensive program of research and development. 
Significant improvements will be incorporated in the LAN-HY-ROL, comparable to 
those which have made other LANDIS Equipment outstanding in Thread Cutting. 
Thread Grinding, and Thread Tapping. 

The new LAN-HY-ROL is another forward step in more than 50 years of LANDIS 
history, during which we have been continuously offering more eflicient methods of 
generating screw threads. 


THE WORLD'S LARGEST MANUFACTURERS OF THREADING EQUIPMENT 


CUTTING - TAPPING - GRINDING - ROLLING 


For more intormation on products advertised, use Inquiry Card, page 247 Mac HINERY, May 195< 
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Berk Yates 


ontinental 


OF SPRING... 


The winter’s production of small gasoline engines with all their 


Fellows-cut cams and gears... starting up with the lush green grass 


The marvel is not only their 
number in total thousands, but the 
quality that’s built into them 

for the price the engine maker gets. 


All the manufacturers of small 
engines whose names are 
represented here pin their faith to 
the Gear Shaper method of 
producing top quality gears under 
tight cost control. 


If you count on the tooth accuracy 


ee of the gear parts to help sustain 
Typical Fellows gear apo, performance is shown the reputation of your product, you, 


here on a power-mower crank shaft. 


too, might well assure it witha 
Fellows-equipped gear department. 


GEAR SHAPER COMPANY 
Head Office & Export Department: 78 River Street, Springfield, Vermont. 


Branch Offices: 319 Fisher Building, Detroit 2, Michigan + 5835 West North Avenue, Chicago 39, Illinois 
2206 Empire State Building, New York 1. 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May 1954—5 
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CINCINNATI FILMATIC No. 3 CENTERLESS 


Grinds Two Diameters Requiring 7X Swing 


New applications for Cincinnati Centerless Grinders are always popping * Cincinnati Offers the 
up. The latest is illustrated here...a two-wheel setup to grind simulta- e Only Complete Line of 
neously two trunnion diameters on universal joint spiders. Swing required i Pay 
for the center section is approximately 7 times the ground diameters. : Centerless Grinding 
@Cincinnati Application Engineers tooled up a CINCINNATI FiLMAtic No. 3 ' Machines 
Centerless Grinding Machine for the job. Equipment includes profile 
hydraulic truing units over the grinding and regulating wheels; special ag 
grinding wheel guard and regulating wheel housing to permit loading; igs No. 0 
automatic infeed attachment; hydraulically operated loading fixture; 
manually operated grinding wheel spindle reciprocating attachment. 
With the latter attachment, the operator touches up the shoulder and 
radius adjacent to the ground diameters. You probably have precision 
grinding operations in your shop that could be centerless ground on a 
CINCINNATI at lower cost. It will pay you to reconsider your present j 
methods, and our Application Engineers will help you decide. Mean- 4 No. 2 
while, you may obtain the Cincinnati Centerless Catalog No 
literature of your choice by writing to the address 
below. Illustrations and brief specifications in | TT] GRINDING _ 
Sweet's Machine Tool Catalog. 
CINCINNATI GRINDERS INCORPORATED 
(Subsidiary of The Cincinnati Milling Machine Co.) 


CINCINNATI 9, OHIO 


Catalog No. 
G-576-2 


REGULATING _ 
WHEELS beats No 4 


Drawing of part and arrangement | G-538-2 

of wheeis. Two diameters are 

ground simultaneously, removing 

.015”, .008”, and .003” in three 
operations,on a CINCINNATI FiLMATIC 

No. 3 Centerless Grinding Machine 

tooled up by Cincinnati Applica- 

tion Engineers. 


Cincinnati Fiimatic No. 3 Centerless Grinding Ma- 
chine. You may obtain complete specifications by 
writing for catalog No. G-570-3. 


CENTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES MICRO-E€ENTRIC GRINDING MACHINES 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May 1954—7 
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all 10 of Van Norman’s 
neW Ram-Type Millers 


have this exclusive feature 


Check the exclusive features 


VAN NORMAN 38-M RAM-TYPE MILLER of Van Norman’s new Ram-Type 


Millers . .. like the No. 38-M 
shown at the left. Every 


one of these machines has: 


1. Maximum ‘‘FLEX-ABILITY”’ .. 
because of the quickly adjustable cutterhead 
mounted on the Heavy Duty sliding ram. 
2. Maximum “‘CUT-ABILITY”’ is provided 
through NEW Heavy Duty gears with up 
to 10 Horse Power Motors. Plenty of Power 
and Stamina to meet any milling requirement 


. tool room or production . . . it makes 


no difference to the NEW Van Norman 


Ram-Type Millers. 


General Specifications on the No. 38-M: 

10 HP Cutterhead Motor; Size of Table 64” x 14”; 
Ram Travel 279 inches; Longitudinal Feed 35 inches; 
Cross Feed 12 inches; Vertical Feed 21 Y% inches. 


scillating Radius Grinders... Special Production Grinder 
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HE ADJUSTABLE CUTTERHEAD 


You do Horizontal, Vertical, OR An- 
gular Milling ... Production or Tool 
Room...on ONE and the SAME 
Machine. The Adjustable Cut- 
terhead SIMPLIFIES 

Set-Up and Tooling 

. Reduces Idle 

Machine Time. 


See the NEW Millers 

and other Van Norman 

Machines IN OPERATION 

at the Garco Machinery Co. Show, 

21000 St. Clair St., Cleveiand, Ohio, 
June 9, 10, 11. 


See Your Dealer or Phone, Wire or 
Write 


For more information on products advertised, use Inquiry Cord, page 247 MACHINERY May, 1954 eal 
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Flexible operation cuts setup 
time—output up 37% 


Separate grinding operations for the three 
diameters and three blending radii of front 
wheel spindles are now combined into one on a : 5 


modern Landis Plain Grinders. x Y KLLLLLLLLLLL 


Modern operating features of 
Landis Universal grinders make 
these savings possible by reducing 
scrap loss and cutting setup time. 


171 


| Machi i d 4 ti 
achine output increase times 
| 


The modern high production features of 
Landis plain grinders jumped produc- 
tion of these tap blanks from 280 to 400 
per day. Semi-automatic cycle includes 
hydraulic infeed and timer. 


Modern operating features 
increase output 40% 


Production: 210 pieces per hour 


Hydraulic feeds and timed grinding cycle of 
modern Landis 4” Plain Grinder increased 
output of armature shafts. Replaced hand 


operated machines. 


Gives double production with 
half the machines 


Heavier cuts possible on modern Landis Centerless 
Grinders enable an automotive plant to grind gear- 
shift rails at a faster rate. Jump in output is from 2300 
to 4800 pieces per day with only two machines 
instead of four. 


Eliminate extra grinding operations 


Grinds 3 diameters and a shoulder in one operation on a 
modern Landis Type IW Multiple Wheel Grinder. Con- 
centricity assured by grinding all diameters at one setup. 


Grinding time reduced 30% on 
large modern grinder 


Modern Landis Grinder permits heavier cuts on 
printing press cylinders; eliminates extra passes 
once required. 


LANDIS TOOL COMPANY / wavnessoro, PENNA., U.S.A. 


25% over-all savings by replacing | 
obsolete plain grinder 


U. S. Multi-Slide be- 
ing tooled up at our 
plant prior to ship- 
ment. U. S. Multi- 
Slide Machines, when 
sold with tooling, are 
tested in actual pro- 
duction on your part 
and with your stock 
before being shipped. 
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Top of the bed of a No. 28 U. S. 
Multi-Slide Machine, with the 
operator making adjustments to 
the stock guides. Forming slides 
and vertical stripper movement, 
standard equipment on the ma- 
chine, are shown at right in the 
photo. 


A the parts shown above and 

on the facing page were 
tooled for production in U. S. 
Multi-Slide® Machines by the 
General Tool and Engineering 


Company, Dayton, Ohio. They 
illustrate just a few of the many 
different types of parts which can 
be produced complete in the U. S. 
Multi-Slide — without secondary 
handlings and at profitable high 
production rates. 

The feed unit, ram, forming slides and vertical stripper (which are in- 
. cluded as standard equipment) make it possible to produce complete parts 
of complicated nature to close tolerances at each stroke of the machine. The 
U. S. Multi-Slide may be tooled up to perform trimming, piercing, shearing, 
embossing, swaging and forming operations in a great variety of combina- 

tions. 

You, too, can reduce labor costs, inctease production and improve quality 
by using U. S. Multi-Slides for the production of your precision formed 
stampings. 

Bulletin 15-M contains complete specifications for all four sizes of U. S. 
Multi-Slide Machines. Ask for a copy. 


TOOL COMPANY, 


AMPERE (East Orange) NEW JERSEY 
Builders of U. S. Multi-Slides — U. S. Multi-Millers 


U.S. Automatic Press Room Equipment — U. S. Die Sets and Accessories 


2 
| 
/ 
3 
: 


€) Hyprolap lapper No. 26. Extremely fast-cutting ma- 


chine using bonded abrasive laps and filtered coolant, 
Finishes 20 or more work pieces simultaneously with a com- 
bination of accuracy and finish-uniformity otherwise unob- 
tainable in mass production, Easy to operate. Lapping pressure 
is hydraulic powered and posse an exclusive Norton 
feature. Work capacity up to 3” thickness or diameter, to 


length. 


©) Through-feed No. 26 Hyprolap machine. 4-to-1 savings 
finishing small, flat parts. Handles small 
pieces up to 8,000 an hour. I pading and unloading are entirely 
automatic... less downtime for lap dressing because work 
path traverses the entire work surface of each lap. High worker 
skills are not needed. Work up to 1%" diameter. Modifications 
to handle larger work. 


NORTON JOB LAPPING SERVICE — > 


Improve your agg quality by precision lapping. The new 
enlarged Norton Job Lapping Department is ready to finish 
parts to your exact specifications. Complete and modern in 
every detail, the new department is manned by personnel 
skilled in every type of lapping process. Jobs handled include 
flatwork up to 24” across and cylindrical work from 14%" diam- 
eter by '4” long to 2” diameter by 8” long, in practically every 
material. The best type of lap yping for your requirements — 
with rapid stock removal and highest precision finishes — can 
be stedeced. See your Norton Representative for details, or 
write us direct. 
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@) 60” single face flat 
lapping machine. 
Bonded abrasive laps make 
it a sensational performer, 
particularly on soft metals. 
It produces a clean finished 
surface free from imbedded 
grit. Provides seal surfaces, 
wear surfaces or flat surfaces 
for other machining opera- 
tions. Hydraulic pressure 
device is available for light 
work; power-operated 
truing arm, loadless start- 
ing imertia-delay clutch. 
Capacity range, three 24” 
pieces — one 60” piece, 
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» great 
machines... 
1 big 


objective... 


() Vertical lapping machine type 16FC has outstand- 
ing production capacity in such work as diesel injector 
parts, plug gages, size bloc ks, the sides of rings, and rollers. 
It produces flat or cylindrical work to a high degree of di- 
mensional accuracy, parallelism and finish. Work capacity: 
3” x 5” flat and 3” diameter cylindrical. 


Here they are. Five outstanding lapping machines by 
Norton. Designed for single or multi-purpose — but all 
built to give you fastest, cleanest lapping performance at 
lowest possible operating cost. 

Every second of operation, value is being added to the 
product through a finer, smoother, precise finish achieved 
in less time. This adds to your profit margin and to the 
ultimate user’s satisfaction. 

Whatever your needs there is the right Norton Lapping 
Machine to give you maximum output, minimum down- 
time; higher quality work and less dependence on manual 
skills. 

Send for more complete information or submit samples of 
your work for correct lapping machine application and 
production. Norron Company, Machine Division, 
Worcester 6, Mass. 


To Economize, Modernize With NEW 


NORTON 


G RINDERS an d LAPPER S (-) Simplex 12. A highly efficient 

, # machine which uses flexible coated abrasives. Ideal for 
Qllaking better products . .. tomake other products better handling small crankshafts for refrigerator compressors and 
outboard motors, eccentric and concentric cylindrical sur- 


District Sales Offices: Hartford » New York + Cleveland » Chicago + Detroit faces, journals and seal surfaces on many cylindrical parts. 
In Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5 Work capacity: 2” to 24)” diameter; up to 12” length. 


For more information on products advertised, use Inquiry Card, page 247 M ACHINERY, May, 1954—15 
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It pays you to use 


BALANC E D 
TAPS 


It takes care and skill to make taps that perform with BALANCED ACTION. 
Only Winter makes them. 

It pays you to use BALANCED ACTION taps because of their accuracy— 
their longer life—and your saving in scrap losses. 


Your ‘local 
Supply Distributor 
cerries a »complete stock of 


: 
Pal Branches in New York * Detrelt.* Chitage * Deltas San Froncis | 
ACCURATE AND Diviion of National Twist Drill & Tool Co. 


Once you start using National Tools— 
whether for roughing or finishing, for 
production or for accuracy — you'll stay 


with them. Their fine cutting edges give 
you the better work that cuts your costs. 


NATIONAL TWIST DRILL 


AND TOOL COMPANY 
Rochester, Michigan, U.S.A. 


Distributors in principal cities. 
Factory branches: New York ° Detroit 
Chicago * Dallas * San Francisco 


CALL YOUR INDUSTRIAL SUPPLY 
DISTRIBUTOR for all your staple industrial 
needs, including NATIONAL Twist Drills, Ream- 
ers, Counterbores, Milling Cutters, End Mills, 
Hobs and Special Tools. 


aie 


KEARNEY 
TOOL-LEASE PROGRAM 


...the common sense 
approach to your plant 
modernization problem 


many new 
Kearney &T. 
~ machines available 
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Here's the most significant opportunity 
ever offered machine tools users 
In these times, modernization is the soundest 
approach to meeting increasingly competitive 
conditions. And the best way to modernize — 
to improve products, cut costs, gain productive 
flexibility — is to retool with new machines. 
Today, Kearney & Trecker’s new Tool-Lease 
Program offers you an unmatched opportunity 
o “junk the clunkers” that are nibbling away 
at your profits. It’s time to act. Don’t wait 
— investigate! 


These are only a few of the advantages 

Tool-Lease offers you 
In the first place, you can try out new machines 
in your own plant... without being obligated 
to purchase them. Secondly, you can get 
hitherto impossible flexibility and capacity to 
take advantage of changing production require- 
ments without the risk of obsolescence. Last, 
but not least, you can expand production with- 
out tying up working capital, going into debt, 
or impairing future borrowing capacity. 


Tool-Lease helps you get the exact 

milling or boring machines you need 
Under Tool-Lease, you can rent any Kearney 
& Trecker standard knee or bed type milling 
machine or precision boring machines. If you 
require special machinery or heavy-duty CSM 
bed-types, special agreements will be considered. 

Three basic plans give you varying options 

to continue or terminate the lease or purchase 
the equipment. 


help in an- 


For complete details on Tool-Lease... 
alyzing your milling and precision boring needs 
see your Kearney & Trecker representative or mail 
coupon to Kearney & Trecker Corp., 6784 W. Na- 
tional Ave., Milwaukee 14, Wisconsin. 


milling machines 


THE CRITICAL PICTURE OF CREEPING © 
AND HOW TO STOP IT! 


Let's take a typical basic industry as an example — 
Agricultural equipment. Of the 5199 standard knee type 
horizontal, vertical, bed and manufacturing milling ma- 
chines and precision boring machines in use today — 
which could be replaced by Tool-Lease equipment—26% 
are 10-20 years old, 19.9% are more than 20 years old. 


OBSOLESCENCE ... 


Machines over Machines 
20 yrs. old 10-20 yrs. ue Machines 
= (should ee (should less than 
be probably be 10 yrs. old 
replaced) replaced) 
1697 knee type 
horizontal 520 bed type 


milling machines milling machines 


945 vertical 


1444 automatic & 629 horizontal & 


manufacturing vertical precision! 
type milling 
boring machines 


The picture is similarly startling 

in 15 additional basic industries 
The Agricultural Equip. and 15 other industries listed 
are using 150,825 standard knee-type horizontal, vertical, 
bed and manufacturing milling machines and precision 
boring machines. 18% are over 20 years old, 38% are 
10-20 years old. How do you stand in your industry? 


Machines over Machines 
20 -yrs. old 10-20 yrs. old Machines 
| (should (should less than 
definitely Ak probably 10 yrs. old 
be replaced) be replaced) 
Construction, mining & oil well equip. Motor vehicles & parts 


| 
| 
Metalworking machinery Complete aircraft 
Special industry machinery Aircraft engines, propellers & parts 
General industrial equipment Railroad equipment 
| 
Office & store machines Fabricated metal products 
Domestic & service equipment Shipbuilding, ordnance & miscel, 
Precision 
Figures for this presentation 


adapted from 1953 McGraw-Hill 
survey of metalworking industry 


Electrical equipment 


For more information on products advertised, use Inquiry Card, page 247 


Kearney & Trecker Corporation 
6784 W. National Ave. 
Milwaukee 14, Wis. 

Please send me Bulletin TL-10A with 
details on the Tool-Lease Program. 
() Check here if you would like to 


have a representative call on you as 
soon as possible (or call Milwaukee, GReenfield 6-8300). 


Nome 


Title 


Company 
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©1954 A break-down on your industry will be furnished on specitic request. 
Rotary Head Milling Machines Autometric Precision Boring Machines 


Flame-hardened and 
ways are standard 


® Here, a skilled G&L craftsman, using G&L 


developed equipment, flame-hardens ays for a 
30 Series machine. The greater hardness helps 
maintain the higher, longer-lived machining 
accuracy you get with G&L machines. eo 
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the G&L Series 


Hardened and ground bed and saddle ways are only 
one of the many plus features that are standard 
equipment on the G & L 30 Series table type Horizontals 


P you're searching for a horizontal boring, 

drilling and milling machine to handle 
large or small work, simple or complex set- 
ups, long or short runs — it will pay you to 
find out about the G&L 30 Series. 

You'll discover that 30 Series machines 
allow you to perform boring, drilling and 
You'll 
see, too, that no other machine on the market 


milling with equally high efficiency. 


today offers you so many distinct perform- 


ance and capacity boosting features as 
standard equipment. 
Here are only a few of them iS all- 


geared spindle speeds in fine increments, 36 
feeds, positive gear drive for heavier cuts, 
rapid change of feeds and speeds with full 
horsepower in the higher speed ranges. 

Your investigation will convince you that 
a 30 Series machine is in a class by itself — 
often copied, never equaled. For complete 
details, see your G&L representative or write 
for the new 30 Series catalog. 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


°8) FOND DU LAC, WISCONSIN 


Builders of the world’s finest heavy-duty machin 


Machines table, floor and planer types; 


Hypi 


Planer Type Milling Machines and Vertical Boring 


} 
€ low 


There 
340-T with 
spindle and 
three bas 


are 


Hardened ways for bed 
feature exceptionally accurate 


ground 


Dounhle Houss 


Mill 


two basi 


arrangements of table 


models in the 3 
1” spindle and 20 hp 
25 hp. Both machines o 


” 


and saddle 


Didline and 


ital Boring 


the 


0 Series the 
350-T with § 
fler a chone of 


and saddle. 


are micro-finish 
alignment 


Milling 
ng and Openside Planers; 
and Davis Cutting Tools 


34 
é x 
re, 
re} 


WHY ALL 


industry uses 


LINK-BELT’s P.LV. provides 
positive, infinitely variable 
speed selection 


POSITIVE OPERATION OF DIFFERENTIAL 
SPEED EQUIPMENT. P.I.V. also provides pre- 


cise regulation of rotary motion. 


ALWAYS 
POSITIVE 


FLEXIBILITY IN TIMING. In addition, P.I.V. 
offers accurate control of processing speeds, 


unaffected by atmospheric conditions. 


ALWAYS 
STEPLESS 


speeds must be varicd—instantly, ex- 
actly, positively—you ll find Link-Belt’s P.LV. 
at work. Here's a variable speed drive that operates 
independent of friction. Exclusive self-tooth-forming 
chain meshes with grooved wheels, transmits power 
with no wasteful slip 

Without stopping the machine, you can select the 
speed you need—from} maximum to minimum set- 
tings. And at any speed, full-rated horsepower is 
delivered 

If there's a process in your plant that requires 
precise speed selection, get all the facts about compact, 
all-metal P.LV. Write for Catalog 2274, or call your 
nearest Link-Belt office or distributor. Aajcd 


STEPLESS CONTROL OF PRODUCTION LINES 
OR INDIVIDUAL MACHINES, cither manually 


or automatically, positively, dependably. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 

Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales 

Ofhices, Stock Carrying Factory Branch Stores and Distributors in 

All Principal Cities, Export Office: New York 7; Canada, Scarboro 

(Toronto 13); Australia, Marrickville, N.S.W.; South Africa, 
Springs. Representatives Throughout the World 


LINK -BELT 


4 of 16 P.IV. types, Y) to 25 hp — ratios to 6:1 


Motorized P.I.V. 
Basic P.LV. Like P.LV. with single Motorized P.I.V. with single reduc- 
all others, itisbuile reduction input or = with single reduc- tion input and dou- 
for horizontal or output helical tioninputand out. ble reduction out- 
vertical mounting. gears put helical gears. put helical gears. 


EXACT SYNCHRONIZATION OF ROTATING 
PARTS AND MACHINES. P.I.V. is needed where 


automatic sequence control must be stepless 
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Wider face wheel reduces downtime, cuts abrasive cost 


The Problem 


Replacement of a standard cylinder 
wheel was necessary after grinding 
1200 pieces on a rotary table surface 
grinder. Intermittent cuts were taken 
on the sides of forgings. The abrasive 
had a standard face width of 1!4" 


The Solution 


The Gardner Abrasive Specialist 
suggested a 3" face Yellow-Rim 
Wire-Lokt cylinder wheel in place 
of the 114” face. This wider face 
wheel stepped up production to 
6000 pieces before replacement. 


115A 
Gardner Abrasive Specialists consider 
machine performance and then evaluate 
how the type of disc or grade and grain of 
abrasive affect your grinding results. 
For help on your grinding problems, 
consult Gardner. 


GARDNER MACHINE COMPANY 
414 Gardner St., Beloit, Wisconsin, U.S.A. 


MORE POWER — as much as you ll need for 
any job! Motor range: 2-A, 15 to 40 hp.; 
5-A, 25 to OO hp.; 4-A, 30 to 75 hp. 


16-SPEED DRIVE provides closer grouping of 
speeds in natural work range to turn more 
work diameters more effectively — increase 
production and tool life, 2-speed motor pro- 
vides 32 un-duplicated speeds! 


Chucking Swing 
Bar Capacity 3-1/2" or 4-1/2" 


and reverse clutch and headbrake unit never 
New 1-A also available 


needs adjustment — engage smoothly and vir- 
tually instamtancously providing fast starts, 


stops, and reverses, 


SPEED PRE-SELECTION made casy by large direct reading indicator dial. AUTOMATIC GEAR NEW HYDRAULIC CHUCK AND BAR FEED and power 
SHIFTING boosts production, reduces operator fatigue. A single movement of the control return. Provides easier handling, less operator fatigue — 
handle without any further attention by the operator slows spindle to crawl speed, then shifts increased production, 

to new speed—all in a matter of seconds, 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & 
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INDUCTION HARDENED VEE-BEDWAYS 
assure long accurate life. Exclusive way covers 
protect bearing surfaces from damage by drop- 
ped cools, chips, and loss of way lubrication. 


TURES YOU 


INCREASED STRENGTH WITHOUT INCREASED WEIGHT. 
Scientific diagonal rib design gives over 40% added strength 
—greater rigidity and long-term accuracy. 


NEW POWER CHUCK WRENCH eliminates 
back - breaking effort when chucking. Grips 
and holds delicate work or heavy forgings. 
Does not obstruct spindle bore. 


ACCURATE LOCATING AND LOCKING HEX 
TURRET assures maintained accuracy. Single 
lever controls both locating and clamping 
of turret. 


FAST OPERATING CROSS SLIDE. Al! controls 
within easy reach. 4-way traversing with rapid 
traverse lever. Monoshift lever provides fast 
feed changes. Open type square turret for 
flexible cooling. 


SINCE 1 


SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 


For more information on products advertised, use Inquiry Cord, page 247 


MACHINERY, May, 1954— 


x 
MACHINERY 
aa | 
: 


® DISCS cut fast...on the FASTCUT Pad 85 Assembly 


ID SCREENS Use both 


TRADE MARK 


SAND SCREEN by CARBORUNDUM is the new, open- 
mesh abrasive cloth for sanding and finishing that lets 
the removed material flow right through... instead of 
loading and glazing, as conventional abrasive paper 
and cloth do. 


LASTS 7 TO 15 TIMES LONGER 
Because it resists loading, and because you use both 

sides, SAND SCREEN sticks to its cutting job as much 

as 7 to 15 times longer than conventional abrasives. 

Both sides are uniformly coated with hard, sharp 

CARBORUNDUM® Brand Silicon Carbide abrasive grain 

for fast, easy sanding on metals, wood, paint under- 


coats and sealers. 


USE IT WET OR DRY... BY HAND OR MACHINE 
Use SAND SCREEN the same way you use your present 
paper or cloth—wet or dry, by hand or machine. For 


Continually putting MORE SENSE in your ABRASIVE 
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® CUT SHEETS fit your air or electric vibrating sander ® FOLD it like paper... TEAR it like cloth 


sides...do from 7 to 15 times the work! 


hand sanding, full 9” x 11” sheets fold like paper, tear Wheels” in the yellow pages). Or, if you prefer, 

like cloth to any width you desire. Cut sheets fit your write to us. Send the coupon for a sample and full 
oscillating or vibrating sanders. Discs give best re- details, anyway! 

sults when used wet with CARBORUNDUM S$ FASTCUT 

Pad 85 Assembly. Ordinarily, no adhesive is needed Send for Folder. .. use this Coupon! 
when sanding flats or slight contours... the surface ot 
the FASTCUT Pad holds the disc in place. Full sheets, 


cut sheets and discs Come in 180 and finer Brit sizes, : THt CARBORUNDUM COMPANY, Dept. M 82-46 
Niagara Falls, New York 


Rush tolder about new SAND SCREEN 


WHERE WOULD YOU LIKE TO USE 
SAND SCREEN? 


We will work with you to help you take full advantage 
of SAND SCREEN’s many advantages and cost-cutung 
teatures. Just cell us what operations you would like to 
test it on. Call your CARBORUNDUM Distributor or 
Salesman (listed under “Abrasives” or “Grinding 


REGISTERED TRADE MARK 
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MODEL 96-05 CHUCK WITH ITS TAPER SHANK ARBOR 


MODEL 96-F1 SHOWING ITS BACK 
MOUNTING FLANGE 


NOW! New Jacobs Model 96 
Rubber-Flex Collet Chuck 


brings famous grip to whole new group of applications 


Grinders! Milling machines! Jig borers! Jig 
grinders! Lathes! Various types of special ma- 
chinery where precise compact collet closure is vital! 

ALL get the benefit of the famous Jacobs Rubber- 
Flex Collet grip in the new Jacobs Model 96 Collet 
Chuck. 

The long, steel jaws of this collet locked to- 
gether with oil-resistant synthetic rubber — provide 
an absolutely parallel grip over the entire bearing 
surface. 

What’s more, each collet has a full '4" range so 
that the standard set of eleven Rubber-Flex Collets 
cover the gripping range of eighty-eight split steel 
collets! A geared key tightening device and self- 
tightening toggle action of the collet jaws give the 
chuck gripping power far beyond that obtained with 
split steel collets. Chucks any diameter bar between 
Ye" and 1%". 


For work holding: Model 96 Collet Chuck permits 
precision chucking of bright finished bars, with close 
or wide tolerance diameters, resilient or compressible 
materials, tubing and brittle materials such as 
ceramics or glass. 

For tool holding: Model 96 Collet Chuck can be 
used for driiling and reaming on jig borers and other 
high precision machines, holding proving bars and 
indicators. Extreme accuracy and wide capacity 
range make it ideal for tool and cutter grinding on 
cylindrical and cutter grinders. 


TWO MODELS: Model 96-05, $135.00; Model 96-F1, 

$150.00. Rubber-Flex Collets, $12.00 each. 
For further details, ask your Industrial yy 

Supply Distributor for Catalog 54-CC. lacubs 

The Jacobs Manufacturing Company, Gj 

West Hartford 10, Conn. — 


é 
CA 
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PRECISION REAMING ON JIG BORER NEW JACOBS MODEL 96-F1 COLLET 
with Model 96-05. CrHuCK on magnetic chuck holds 
work for surface grinder. 


CHUCKING WORK ON VERTICAL MILLING MACHINE 
with Model 96-F 1. 


MODEL 96-05 ADAPTED TO HEADSTOCK OF CYLINDRICAL GRINDER. 


IF IT’S A 


JACOBS 


IT HOLDS 


Jacobs and your 
local distributor 


are ready to deliver the chucks you 
need and the service you deserve. 


... first in chucks 
... first in service 


NEW CHUCK Model 96-F1 here PRECISION BUSHING GRINDING with 
holds work on jig grinder. Model 96-05. 
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Wherever assemblies must be held together—on metal strappers or dishwashers— 
more and more original equipment manufacturers and maintenance men are relying on 


Fiex.oc locknuts for safe, dependable locking. 


Why are more and more FLEXLoc locknuts 
being used to hold assemblies together ? 


There are a number of reasons. 
FLEXLOCs are one piece, all metal— 
no lockwashers to break, no cotter 
pins to shear, no auxiliary locking 
devices to deteriorate. FLEXLOCs stay 
put wherever you place them—as 
stop nuts or seated nuts—once their 
locking threads are fully engaged. 
Because they won’t work loose, they 
‘reduce costly service calls. FLEXLOCs 
have higher tensile, are stronger than 
most other locknuts. And they with- 
stand temperatures as high as 550°F. 

FLExLocs have the additional 
advantage of reusability. They can 


be applied again and again without 
loss of efficiency. Because they are 
safe and dependable, you’ll find more 
and more FLEXLocs being used 
where vibration is severe—on auto- 
motive equipment, compressors, 
machine tools, household appliances, 
high-speed looms, aircraft. 

F LEXLOCs are available in a wide 
range of sizes in any quantity. Stocks 
are carried by leading industrial dis- 
tributors everywhere. Write for litera- 
ture and samples for test purposes. 
STANDARD PRESSED STEEL Co., 
Jenkintown 19, Pa. 


FLEXLOGE (ocknut pivision 


For more information on products advertised, use Inquiry Card, page 247 
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Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 
to lock. 


Fully Locked As a Stop Nui. 
When 14 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seated 
Mut. When it is used as a lock 
or stop nut, the jocking threads 
of the FLEXLOC press inward 


, against the bolt, lifting the 


nut upward and causing the 
remaining threads to beor 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet” 
there is no galling of threads. 


PENNSYLVANIA 
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This is not a “blue-sky claim’’! Actual scien- 
tific laboratory and shop tests prove that 
CIMCOOL® with ‘95-16’’ doubles rust-control 
compared with a formula without this 
amazing ingredient. 

But doubling rust-control is just one of 
many reasons why more and more plants are 
switching to CIMCOOL. This radically new 
and different coolant —this chemical emulsion 

saves you money many important ways. 
Plant after plant reports that CIMCOOL cov- 
ers 85% of all metal cutting jobs... and 
does a better job. It permits faster speeds 
because it combines friction reduction and 
cooling capacity in a degree never before 
attained by old-fashioned coolants. It’s long- 


Tests Prove That C//MCOOL with ‘‘95-16”’ Doubles Rust-Control 


er lasting in machines. So CIMCOOL reduces 
downtime and cuts labor costs for cleaning 
and changing. 

Let us prove to you what scientific tests 
and on-the-job experience have already 
proved. Put C1imcooL to the test in your 
own plant--on your own machines. For a 
demonstration write, wire or telephone Sales 
Manager, Cincinnati Milling Products Di- 
vision, The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. 


je Mark Reg. U.S. Pot. Off. 
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A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 


New Taft-Peirce 
CompAlRator 
Air Gage 


4 DIMENSIONS 
SIMULTANEOUSLY 


The CompAIRator above checks serrations in 
the root section of jet engine turbine blades. 
Does automatically and instantly what for- 
merly took skilled hands many minutes to do. 

Three of the air indicators measure thick- 
ness ‘‘over rolls’ of the serrated sections. At 
the same time, a T-P Computing CompAIR- 
ator computes the difference between two of 
these dimensions and compares it to a standard 


STANDARD AND SPECIAL AIR ELECTRIC AUTOMATIC SORTING 


value. If the variation is greater than plus or 
minus .001” on the dial, the part is rejected. 
Most important of all, the serrations can be 
checked over their entire length. 

Two different models of this gage have been 
built. One permits gaging with the part in the 
grinding fixture — thus eliminating many 
costly rejects. The other serves as a final in- 
spection gage. 

This unit is typical of the hundreds of Taft- 
Peirce CompAIRators now simplifying com- 
plicated gaging operations. For more informa- 
tion on this and many other items, send for 
your copy of the Taft-Peirce Handbook. 


COMPAIRATORS COMPAIRATORS MACHINE COMPAIRATORS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R. I. 
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Presented as a service to production men, we hope some of 
these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help you cut time and costs in your own work. 


MACHINING DIFFERENTIAL CASES 
ON A FAST, AUTOMATIC BASIS 


3 Operations Total 2.4 
Minutes 


It takes three separate machining 
Operations to turn these castings into 
finished tractor differential cases. To 
make a fast job of it, production is 
handled by these three No. 12 
Hydraulic Automatic Lathes...and 
just One man. 


Ist Operation—0.6 Minutes 

This rough machining prepares parts 
for holding and locating in subse- 
quent operations. Bell-type centers in 
the tailstock and spindle line up hub 
diameter at each end. Longitudinal 
location is taken care of by a positive 
stop. A single tool on the front car- 
riage turns the flange, while two tools 
on the rear slide straddle face. 


2nd Operation—0.9 Minutes 

Part is now held on OD with a 
Gisholt-Barker air-operated chuck. 
This chuck leaves the spindle open 
to carry tools to bore, face, turn and 
chamfer the hub. Similar tools 
mounted on the front carriage handle 
the same surfaces on the other end. 


3rd Operation—0O.9 Minutes 
Workpiece is held back and driven 
with an air-operated clamp and a 
serrated C-washer. Tools on front 
carriage turn both hubs, as well as 
finish turn the flange OD and cham- 
fer both corners. Tools on the rear 
slide form the grinding relief, cham- 
fer both hubs and finish straddle face 
the flange. 


These complex parts, with 16 inside and 
outside surfaces at both ends, are ma- 
chined in a rapid, pass-along sequence. 


THE AMAZING VERSATILITY of this machine is illustrated by 28 different 
jobs in the No. 12 Hydraulic Automatic Lathe catalog. Write for your copy. 
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IMPROVE YOUR PROFIT PICTURE 


HOW GOOD “HEAD” WORK MAKES THIS A ONE-PASS OPERATION 


Combined plenty of power and rigidity in a ma- By combining 7 tools in one special 
chine. They have it here in the rugged head, all surfaces are handled in one 
Tooling Saves Time Gisholt 31. Saddle Type Turret Lathe. powerful plunge cutting operation. 


It's heavy work with plenty of 
metal to be removed in the ma- 
chining of these flanged ring steel 

forgings. So there’s 60 horsepower 
put into the 4L Saddle Type Turret 
Lathe that does the job. 


/ This special fabricated tool 
block carries tools to do 
surfaces shown in the _ 
drawing. Below, operator 
points to side of part 
done in this operation. 


| 


A newsworthy feature of the setup 
—and a good point to remember for 
your own work of this kind—is the 


massive combination tool holder 
which carries seven tools. Securely 
mounted on the hexagon turret, this 
special head combines tools for 
plunge cutting the surfaces shown in 
the drawing in a single pass. Floor- 
to-floor time is 2.5 minutes, much 
faster than what it would be with a 
conventional tooling arrangement. 


You can be sure that the tools 
mounted in this strong, fabricated 
head are there to “‘stay.”” There's no 
overhanging of tools this way, no 


springing problems. Work of this 
kind, to do it right... and fast...takes 


CLEVER CHUCKING IDEA HELPS DOUBLE PRODUCTION 


Also Assures Here the production trick is holding 
these cast-iron hub spiders. Because 
Concentricity of the long overhang, chucking had 
to be planned for support at both 


of Long ends of the workpiece. Yet, fast load- 
‘ ing and unloading were a must, too. 
Workpiece 


All problems are nicely solved by 
the No. 5 Ram Type Turret Lathe 
equipped with a 3-jaw Gisholt- 
Barker Wrenchless Chuck. This 
provides for fast loading operations, 


DRIVE ——37 and yet allows a large enough bore 
STOP — > to carry a pilot bushing for added 
CHUCK ; support during boring. 


A special fixture locates and drives 
at the spider end. Chuck jaws, free to 
move through openings at the back 
of the housing, hold on the small 
flange end. Balanced and piloted 
tools on the hexagon turret handle 
all the surfaces shown. 


This special chucking and tool 


ing on the Ram Type Turret 


Lathe cut f.1.f. time in half over 


old setup. 


Time on this machine with good 
tooling and chucking is now only 3.2 


Station |—Rough A 


Station 2—Finish A, rough B } oe >. 0) minutes—just half the time of the 

Station 3—Ream A A | former method. 

Station 4—Rough C-D Here, fine, fast chucking with good 

Station 5—Finish B-C-D tooling for rapid stock removal has 
doubled production. 


LOOK AHEAD ...KEEP AHEAD... WITH GISHOLT 
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Tool setup and directions of travel. 


...WITH MODERN MACHINE TOOLS 


MANY SURFACES AND SIZES NO PROBLEM... THIS WAY 


Simplimatic Provides Automatic 
Operation on Jet Engine Part 


Setting up this jet engine job had its 
problems: how to handle the many 


surfaces of the compressor discs 
in nine different sizes. 


The solution was provided by a 
Simplimatic Automatic Lathe. Seven 
tools on the front slide feed longi- 
tudinally to depth and then across 
for facing and turning. Four tools on 
the rear slide move longitudinally to 
finish the turning and boring and to 
form the four radii. A 50-horsepower 
driving motor is required. Floor-to- 
floor time is approximately 14 
minutes. 


The drawing shows how each slide 
with its group of tools feeds at its 
own direction and rate of feed. This 
permits you to get more combina- 
tions of surfaces in a single tooling 
setup. It's the reason why so many 
different jobs can be handled on the 
Simplimatic—and at a cost far below 
that of a special machine. 


Nine sizes of similar parts are easily 
handled by simply repositioning tools in 
the T-slots using the same slide positions 
and motions. 


GOOD TIPS IN HOLDING AND 
MACHINING BIG-SWING PARTS 


Fastermatic Provides Efficient Production 
of 18 Similar Workpieces 


There’s more here than meets the 
eye. While the drawing shows simple 
multiple machining, there are definite 
problems in holding this part (and 
seventeen others) having consider- 
able swing. 


To do the job in one fast, automatic 
operation a LF Fastermatic Automatic 
Turret Lathe was chosen because of 
the multiple passes it makes possible. 
To take care of the big swing, the 
lathe bed was gapped as shown. 


The real problem—of holding the 
various parts without going into spe- 
cial, expensive fixtures—was solved 


< 


Close-up shows chucking detail. Front and back 
faces and the ID are machined in one operation. 


by a 2-3 jaw convertible chuck. 
Chucking is done with either two or 
three jaws, depending upon available 
chucking surfaces. To get a firm grip 
on the contoured chucking surfaces, 
jaw inserts are used. 


There is simple turret and cross 
slide tooling with a back-facing 
attachment mounted inside the spin- 
dle. This permits doing all surfaces 
from both ends ina single, completely 
automatic cycle. kloor-to-floor ime 
for a part with an 18” swing is 4.7 
minutes. The other seventeen parts 
are handled just as efficiently. 


An unusual job with smart chucking per- 
mits machining these awkward, long- 
armed parts complete in one operation. 
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Here is afresh approach 
to an old problem—re- 
building worn pump piston 
rods. 


First, the piston rod—from a 
reciprocating chemical pump—is 
placed in a grinder. The Jong shaft 
is then ground down to the top limit 
of undersize dimension, At this point, 
the surface finish measures approxi- 
mately 15 micro-inches. The grind- 
ing wheel is retracted and with a No. 
3 Superfinish Attachment mounted 
on the grinder, the surface is quickly 
Superfinished down to 5 micro- 
inches. Work is done in lots of six 
to ten pieces. 


Two important benefits result: 
finishing time is cut in half with very 
little cost for new equipment; greatly 
increased service life is achieved with 
far less seal replacement. 


Correction Made by 
Addition of Single Weight 


Improved 1SB Bench Model Balancing Machine 
with workpiece loaded. 


No. 5-654 > 


SUPERFINISHER MOUNTS ON GRINDER 


SAVES REFINISHING COSTS 


Smooth Surfaces Make Pump Piston 
Rods Last Longer 


In this better way of refinishing pump 
piston rods, money is saved by the 
(1) low-cost Superfinisher attachment 
mounted on existing equip- (% 

ment, (2) reduction in finishing 
time, and (3) far longer service. 


Precision balancing amounts to a 
real sales advantage in this case... 
vacuum cleaners. The manufacturer 
first dynamically balances the arma- 
ture and then the armature-impeller 
assembly. Long life with smooth, 
quiet operation is the result. 


Production is handled on a Gisholt 
1SB Bench Model DYNETRIC 
Balancer. In this case, because the 
impeller is small in axial length com- 
pared in diameter, major unbalance 
after assembly with the armature will 
be force (static) unbalance, as 
opposed to moment (dynamic) 
unbalance. 


The assembly is placed in a special 
cradle which permits it to rotate on 
its own bearing surfaces. Amount of 
force unbalance is shown on the 
direct-reading Amount Meter; and 


NEW! 


YOURS FOR 
THE ASKING 


New Superfinish- 
ing Catalog gives 
clear, concise ex- 
planation of this 
important process; reports on and 
illustrates numerous applications; 
shows how time, money are saved. 
Write for your copy. 


Close-up photograph 
shows Superfinishing 
attachment mounted on 
existing equipment. Note 
long length of shaft. 


HOW “FORCE” UNBALANCE IN ASSEMBLY IS LOCATED AND MEASURED 


angular location is simultaneously 
indicated on the numbered band by 
the stroboscopic lamp unit. 


Correction of force unbalance 
requires the addition of a single 
correction weight. Time in making 
correction is therefore saved by the 
Gisholt Balancer because it provides 
separate measurement of force and 
moment unbalance. On jobs where 
moment unbalance stops within an 
established tolerance for most pieces 
in the lot, this kind of operation re- 
sults in even lower balancing costs. 


By showing force unbalance separately, 
correction time is saved by Gisholt 
Dynetric Balancers. 


THE GISHOLT ROUND TABLE represents the collective experience of spe- 
cialists in the machining, surface-finishing and balancing of round and partly round 


.\) parts. Your problems are welcomed here. 


Write for your copy of Gisholt’s new general catalog. 
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Here’s the 


grinding wheel that will 
ABSOLUTELY solve it! 


CINCINNATI Grinding Wheels can help you untie the 
knots in that tough centerless grinding problem: BE- 
CAUSE CINCINNATI WHEELS ARE MADE TO 
TEAM-UP WITH CENTERLESS GRINDERS! 

And with a Cincinnati Milling-trained machin- 
ist on the spot to help you get the most out of 
CINCINNATI Grinding Wheels, you can count on the 
right answer—FAST! 


Look at the reasons why we’re so positive that 
CINCINNATI Wheels can help you: 
We've solved hundreds of centerless grinding 
problems involving high stock removal, good 
finish, accurate sizing, and high production per dressing, 
by using the right CINCINNATI wheels. 
CINCINNATI Grinding Wheels were developed 
ww by Cincinnati milling, which in the field of cen- 


centerless 
grinding 
problem 


For more information on products advertised, use Inquiry Card, page 247 


terless grinders has done more research, had more ex- 
perience and made more machines than any other 
organization in the world. 

CINCINNATI Grinding Wheels are based on 

an entirely new approach to grinding wheels, the 
development of the grinding wheel as a true cutting tool, 
and they represent twenty-five years of Cincinnati Mill- 
ing research and practical experience. 

We are so confident—so absolutely sure—that 
CINCINNATI Grinding Wheels can help solve your 
tough centerless grinding problem that we make this 
unconditional offer: either you must be completely sat- 
isfied, or we will issue full credit for the CINCINNATI 
Grinding Wheel used. 

So contact us at once. We'll send one of our ex- 
pert machinists—men who are Cincinnati Milling-trained 
and know grinding and grinding machines as well as 
grinding wheels. He can show you how to get the most 
out of CINCINNATI Grinding Wheels and help you 
solve that tough centerless grinding problem. There is 
no charge for his service. Write, wire or phone Sales 
Manager, Cincinnati Milling Products Division, The 
Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


Grinding Wheels \| | | 


THE CINCINNATI MILLING MACHINE 
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Satin-smooth Power Rapid Traverse to the 
carriage and cross Slide plus pick-up 
traverse to the tailstock. No jerking, 
jolting or jumping. Gives you the most 
in operator convenience as an integral 
part of the apron. First developed by 
LeBlond in 1935. 


Automatically Positioned Leadscrew and 
Rod Supports perfected in 1923. 


A Universal Quick-change Box with 90 
feeds and threads in two ranges. You 
can cut from 120 threads to!/, thread 
per inch — without setting pick-off 
gears, mounting a sub-head or using 
any other attachment. Diametral pitch 
threads, leads in inches, millimeter 
leads and module pitch leads also can 
be cut by making a slight gear change. 
Put into production by LeBlond in 
1937. 


Automatic Chasing Stop, used primarily 
for cutting threads, limits cross slide 
travel positively and accurately. Makes 
possible speedy chasing, since cross 
and length power rapid traverse can 
be used to bring cross slide quickly 
back to exact starting position for 
each pass. 


Condensed RT Lathe Specifications: 


Swing over bed and carriage wings 
Swing over compound rest 


Distance between centers, base length 


Spindle speeds, range, rpm 
Low back gear 
High back gear 


Feed and thread changes 


Feeds, range 


Threads per inch, range 


30 to 300 


60 regular 
30 coarse 


.0007 - 2.064 ipr 


2-120 regular 
\/, - 1/ coarse 


Direct belt drive 150 to 1500 Floor space required 
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RT Combined Feed Apron with built-in 
Taper Attachment achieved in 1939. 
Cuts gradual or steep tapers with the 
larger dimension either towards the 
tailstock or headstock—without spe- 
cial machine set-ups. 


An Exclusive Off-set Handwheel Tailstock 
employing a worm-and-rack construc- 
tion for positive-position locking, 
greater Operator convenience plus 
Hollow Tailstock Spindle adaptability. 
Equipped with a direct-reading spindle 
travel indicator. 


And in 1946, the Variable-voltage 
Speed Control was incorporated into 
the head to provide over 300 spindle 
speeds in three ranges controlled by 
a single lever. 


After five years in development and four years of 
on-the-job testing in LeBlond’s production line, 
Industry met for the first time the 16” RT Tool 
Room Lathe at the 1947 National Machine Tool 
Show. There the RT’s spectacular features—far 
ahead of their time—caused a flurry of comment 
about its amazing versatility. This lathe could do 
almost anything. 

Only within the last few years have tool engineers 
throughout the lathe industry built into their lathes 
those features of the LeBlond RT Lathe that were 


“new” back in 1935... .in 1937... in 1941... in 
1946. Features that made the RT Lathe famous for 
the ability to handle almost any job without time- 
wasting special machine set-ups. Even in 1947, 
there were many who felt their tool room require- 
ments were not varied enough for them to take full 
advantage of the RT’s vast potential. 

By adopting those early RT features on their 
current models, lathe makers acknowledge the 
greatness of LeBlond’s RT Tool Room Lathe, 
conceived almost 18 years ago. 


THE R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OQHIO 


For a detailed description of 

the LeBlond 16" RT Tool Room Lathe 
and the lower-priced 16", 16-speed 
RT Engine Lathe, send for 

Bulletins RT-31D 

and HD-31D 


turned faster by 


WORLD'S LARGEST BUILDER OF A COMPLETE LINE OF LATHES—FOR OVER 64 YEARS. 
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A 96 Inch Heavy-Duty 
Betts-Bridgeford Lathe for 
the precision turning of 
forged steel steam turbine 


shafts weighing up to 90 tons! 


BETTS-BRIOGEFORD 


subsidiary of Farrel 


‘ 

¥ 
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Cable Swaging... 
Clean, Quick, Economical 


An electrical equipment manufacturer wanted a way to Look - the oe. that 
fasten terminals to cables—a way that would give perfect Swaging can bring! 
bonding—a way that was cleaner and faster than soldering 
or brazing. 


1. Savings in material and equipment— 
no solder, no brazing or dipping equip- 
ment needed. 


2. Savings in labor—swaging can be done 
by unskilled personnel. 


3. Savings in time—swaging is fast, clean 
and precise. 


Torrington’s swaging experts showed him how to attach 
terminals to cables by one fast rotary swage. 


For more information on swag- 

ing as a method of bonding or 

reducing metals write for our in- 

formative booklet. It contains 

- complete descriptions of the 
may give you some ideas for a 

] “swaging success story’’ in your 
own plant. 


Result: a clean, secure joint between cable and terminal, THE TO or INGTON COMPANY 
wager Department 


and accurate sizing of the plug end of the terminal at the 300 North Street, Torrington, Conn. 
same time. Makers of Torrington Needle Bearings 


TORRINGTO 
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Grinding | Two | Parallel 
Sides of 114 sq. in. Steel 


Disc In Operation 


WORK DATA OPERATION — Grinding parallel sides of test billets to pro- 
duce finished surface before etching for steel analysis. 


STOCK REMOVAL—%«'' to '/4’’ overall. 

TOLERANCE—.006” to .008’’ for uniformity. .003"' to 

.006" for parallelism. 
Consult Gardner about your flat surfacing problems. a 

Production estimates and tooling suggestions will be ; 

. furnished from your work prints. 


GARDNER MACHINE COMPANY 
14 Gardner St., Beloit, Wisconsin, U.S.A. 
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HYDRAULIC 
PRESS 


Like most metalworking plants, Niagara Blower 
Co. has a number of straightening problems in 
their operations — pieces that warp or bend out 


of shape after punching or welding. And Niagara 
solves these problems with this KRW > motor- 


driven hydraulic press. It is used for straight- 


ening headers, header ends. bar irons, and 


other components of the company’s line of heat 
exchangers. Niagara oflicials tell us that this 
KRW Press has really lived up to its reputation 
for speed, accuracy and versatility. They espe- 
cially like two features of their KRW Press: the 
ease and accuracy with which the ram can be 
inched down to the work and the speed with 
which it converts from one set-up to another. 


KRW 37F, 75 Ton Motor 
Driven Hydraulic Press 
with special wide bed used 
at Niagara Blower Co. for 
straightening and bending 
operations in the manufac- 
ture of Heat Exchangers. 
Press is shown straighten- 
ing an aluminum header. 


Let KRW help with your pressing problems. We 
make a full line of one, two and three cylinder 
Hydraulic Presses; 25-150 ton capacities; hand, 
air or motor-driven, Check with your Machinery 
dealer or write us for literature and prices. 


ONLY KRW GIVES YOU ALL THESE FEATURES: 


e Heavy Construction Throughout. Bed and e Excellent “Inching” of Ram Because Motor 
Crown Members Truss Reinforced for Added Runs Only When Operator Moves Ball Arm 
Stiffness and Strength. A KRW Exclusive for Downward Ram Travel. 

Feature. . e Spring Return of Ram Gives Maximum 


Speed on Up-Stroke. 


@ Any Tonnage Pressure up to Rated Capacity : . . ; 
can be Obtained Quickly and Selected Pres- . e.g Quality Radial Type Hydraulic 


Locked for Repetitive O tions, 
Direct Connected Motor Drive Through Flex- 


e One Swinging Ball Arm Controls Motion of ible Coupling. 
Ram Downward, Holds Pressure on Work, ¢ Two Speed Hand Pump also Furnished on 
or Returns Ram. Motor Driven Presses in this series. 


213 Main Street, Buffalo 3, N. Y 


Designers and Builders of the Right Hydraulic Press to Solve Your Metal- worklaw Problems! 
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LLETIN 224 


Cc. 
ETTCO TOOL CO. INE 


7, 
592 Johnson Ave., Brooklyn" 3 
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apacities and prices. 


SEE YOUR LOCAL 


DISTRIBUTOR 


Hes been carefully selected 
for his technical know how 
his integrity and financial 
soundness As a local busi 
nessman who cepends on yaur 
support, he has 2 personal in 
terest in providing a satistac 
tory answer to your problems 
and in giving you fast. effi 
cient service 


DRILLING and TAPPING 
EQUIPMENT NEWS 


Tapping Machines Boost 


Ettco-Emrick tapping machines are de- 
signed for automatic or semi-automatic 
operation with multiple spindle drill- 
ing or tapping heads and single spindle 
tapping attachments. The No. 72A ma- 
chine is foot or air-operated. The No. 74 
machine is air operated and electrically 
controlled. Details in Bulletins No. 72A 
and No. 74. Write Ettco Tool Co., 592 
Johnson Avenue, Brooklyn 37, N. ¥. 


Electric Indexing Fixture Has 
Fast, Precise Action 


% Ettco-Emrick Ine 
dexing Fixtures 
provide smooth, 


shockless, positive 
action. Can be used 
i ,on any machine 
hase. Synchroniza- 
tion of index fixture with outside ma- 
chine member is electrically controlled. 
Utilizes interchangeable nesting plates 
ranging from 10” to 14” in diameter. 
Details in Pulletin No, 97. Etteo Tool 
Co., Ine., 592 Johnson Ave., Brooklyn 
37,N.Y. 


Balanced Tap Chuck 
Insures Greater Accuracy 


Balanced construction — 
of this newly designed 
precision-made Ettco- 
Emrick tap chuck elimi- 
nates “whipping” action 
and insures greater ac- 
curacy. Light weight 
and small external di- 
mensions minimize spin- 
dle inertia on reversing, * 
making it suitable for either light, 
sensitive work or heavy duty jobs. 
Only three sizes needed to cover the 
complete range of tap capacities from 
No. 0 to 1”. For details, write Ettco 
Tool Co., Inc. 692 Johnson Ave., Brook- 
lyn 37,N.Y. 
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Shostal Press Avency Photo 


Modern farming methods, like modern industrial methods, use 
modern equipment to do the job better and faster. From the ox 


plow of our forefathers to the tractor with plow attachments, 


The from the scythe to the modern reaper, from the hand hoe to the 


in isible mechanized cultivator these are just a few examples of the 


progress made in the farm equipment field which makes possible 


Background greater crops per acre with far less effort and time. 
of 


Modern Machine Tools are basic tools in the manufacture of 


Industrial mechanized farm equipment including tractors, sprayers, spread- 
Progress ers, cultivators and reapers — all truly, “The Invisible Back- 


ground of Industrial Progress.” 


BULLARD COMPANY = BRIDGEPORT 72, CONNECTICUT 


Orchard Spraying, Berks County, Pennsylvama 
°BULLARD) 
; id 
| | 
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Bullard Horizontal Boring, 
Milling and Drilling Machine 


Available in two sizes, 4’ and 5” 
spindles with optional capacities 


Can close machining tolerances be main- 
tained on large, bulky pieces? Of course — 
if you use a Bullard Horizontal Boring, 


Milling and Drilling Machine. 


Here is a typical application experienced by 
Combustion Engineering, Inc. of Chatta- 
nooga, Tennessee, manufacturers of high- 
pressure boilers. The total length of the piece 
to be machined is 11 feet 4-13 32 inches 
and the job consists of boring fifteen 4-inch 


holes in a row and then milling the ends. 


This was accomplished in four operations 
per hole. holding each hole within a toler 
ance of +.001°—.000. Total machining 


time — eight hours per piece. 


If you are looking for a versatile, rugged, 
horizontal boring, milling and drilling ma- 
chine with “built-in” accuracy and efficiency, 
investigate Bullard. Your Bullard Repre- 
sentative will explain its many features or, 
write to The Bullard Company, Bridgeport 


2, Connecticut —— phone 6-251 1. 
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Parts that 
can take if... 


because they’re 


“UNIONMELT Welded 


\ power shovel dipper stick has to be strong. It must with- 
stand severe banging, twisting, and bending stresses as its 
huge seoop bites out hundreds of tons of earth and rock 
in-each day’s operation. But these dipper sticks ean take it— 
they re made by Uxtonmecr welding. 

Strong. clean UNtoxmMeLt welds can be made in metals 
up to 3-in. thick in a single pass. There is no limit to the 
metal thickness that can be joined by multiple passes. 

Research and years of experience have helped Linpe to 
develop a top notch team of fabricating processes—HELIARC, 
sigma, and Ustonmenr welding. For small shops or huge 
production lines, from carbon steel to complex alloys— 
there is a Linpe electric welding process to do the job. 
Your local Linpe representative will help you determine 


Dipper sticks have to be strong to absorb severe stresses. That's one the best welding process for your job. Call him today for 


reason why the three main sections of this partare U MONMELT welded 
Sound welds can be made in metal up to 3-in. thick ina single pass more information, 


LINDE AIR PRODUCTS COMPANY - 
A Division of Union Carbide and Carbon Corporation Trade-Mark 
30 East 42nd Street [Iai New York 17,N. Y. 
Offices in Other Principal Cities weet 


In Canada: DOMINION OXYGEN COMPANY 


Division of Union Carbide Canada Limited, Toronto 


“Heliarc,” “Unionmelt,” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 


16— MACHINERY, May. 1954 For more information on products advertised, use Inquiry Card, page 247 


‘ 
| if 
~ 
af i 


INDUSTRIAL ELECTRONICS AT WORK 


Operator is setting exact speed for top production from 
this bench lathe powered by a fractional-horsepower Thy- 
mo-trol Drive (panel cover removed to show simplicity of 
equipment). Similar drives in ratings from 1/40 to 75 hp 
are giving service-proved performance on machine tools 
and processing machines throughout industry today. 


When close speed regulation is required... 


General Electric THY-MO-TROL™ Drives 
Can Help You Cut Production Costs 


EXACTLY THE RIGHT SPEED FOR TOP PRODUCTION 
is assured by the wider speed ranges offered by G-E 
Thy-mo-trol Drives ... your machines are more ver- 
satile and more productive for a greater variety of jobs. 
Typical Thy-mo-trol Drive speed ranges are 5:1, 20:1, 
50:1 and 100:1; and, if required, much higher speed 
ranges are possible under certain conditions. 


IMPROVED PRODUCT QUALITY AND LESS SPOILAGE 
are made possible by the infinite number of speed steps 
and closer speed regulation provided by G-E Thy mo- 
trol Drives. You get and hold the exact speed required 
for every job and maintain proper speed throughout 
your entire operating cycle. 


GREATER PROTECTION FOR DRIVE AND MACHINE is 
yours with all full-wave G-E Thy-mo-trol Drives be- 
cause current limiting features eliminate the danger of 
overloading machine or drive. If the driven machine 
should jam, the motor will automatically stall before 
torque becomes excessive. 


*Reg. Trademark of the General Electric Co, 


FOR COMPLETE INFORMATION on these and the many 
other features of G-E Thy-mo-trol Drives contact your 
nearest G-E Apparatus Sales Office or send in the 
coupon shown below. 


| General Electric Company, Section D790-1 1 


Schenectady 5, New York | 


(1) GEAS337, Thy-mo-trol Adjustable-speed Drives. Up to 30 hp. | 


[) GEA5827, Precision Controlled Thy-mo-trol Drive. 34 to 
10 hp. 


() GEA5829, Simplified Thy-mo-trol Drive. 34 to 3 hp. 
GEAS179, Half-wave Thy-mo-trol Drive. Up to hp. 
(1) GEC-703, Full-wave Thy-mo-trol Drive. 14 to 4 hp. 


Please send me the bulletins checked 


1) for planning an i diate project 


| (1) for reference only | 


4 a | | 
| COMPANY. 


Can be fur- 
nished with 
this hand- 
whecl mounted 
on lefe hand 
side of wheel 
head. 


WORK SURFACE 


ABRASIVE NO. 1% TOOLROOM SURFACE 
GRINDER—a quality-built hand feed grinder — 
has the capacity your toolmakers need for their 
work—nearly 50% more than most small surface 
grinders. Abrasive No. 1/2 is easy to work with— 
it’s a big favorite with toolmakers throughout the 


ABRASIVE 
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world. Thousands of these simple, efficient grinders 
are in service today—in tool and die shops, and 
in the tool departments of production plants. Send 
for Catalog giving complete details. Abrasive 
Machine Tool Company, 12 Dunellen Road, East 
Providence 14, R. I. 
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8 out of 10 machine tool users 


want Centralized 


Studies in 


Lubricating Systems 


Lubrication 
No. 153 


& 3% of the executives questioned in a re- 

O cently published survey of 14,334 
metalworking plants demand centralized lubri- 
cation of machine tools. 37% prefer hand- 
operated systems; 58% said they want fully 
automatic lubrication. Farval offers both types 
of centralized systems that these machine tool 
users know, use and prefer. 

Farval pays big dividends 
Farval Centralized Lubrication of industrial 
equipment has been saving money, man hours 
and operating expense for more than 25 years 
... "Spent $900 for Farval, saved $4,420”... 
**$7,500 invested in Farval earned us $389,640” 
... “Farval saved us $537,591 in 15 years”... 
Such reports are typical of the thousands given 
us by executives who have long since discov- 
ered that small investments in Farval save 
thousands of dollars in maintenance, produc- 
tion time and lubrication expense. 


FARVAL is the Dualine system of centralized 
lubrication that hydraulically delivers oil or 
grease, exactly measured, to each individual 
bearing as often as desired. 


Free Lubrication Survey 


Why not let us send one of our lubrication 
engineers to inspect your plant equipment? 
Without obligation, he will present a written 
analysis of what Farval can do for you. Writealso 
for Bulletin 26 for the complete Farval story. 
The Farval Corporation, 3276 East 80th St., 
Cleveland 4, Ohio. 


Farval is an affiliate of The Cleveland Worm & Gear Co. KEYS TO ADEQUATE LUBRICATION +wherever you 

Represented in Canada by Peacock Brothers, Limited. see the sign of Farval—the familiar valve manifolds, dual 
lubricant lines and central pumping station — you know 
a@ machine is being properly lubricated. Farval manually 
operated and automatic systems protect millions of in- 
dustrial bearings. 
Photo shows a Farval-equipped Ingersoll cylinder block 
process line in a well-known automobile manufacturing 
plant —typical of Farvalized machine tools throughout 
the country. Courtesy of The Ingersoll Milling Machine Co. 
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The “Joneses” and the com- 
panies they own save money, 
time and effort by relying on 
“US” Adjustable Multiple Spin- 
dle Drill Heads with QUICK- 
CHANGE universal joint assem- 
blies. 


We give the “Joneses” and you 
—immediate delivery. 


The U-1 Head—two to eight 
spindles—can be adjusted to a 
minimum distance between 
spindles of 11/16” anywhere in 
an area of a 6” diameter circle. 


The U-2 Head has two to twelve 


spindles, each built to drill up to 
3%,” diameter hole in cast iron. 
Standard spindles are furnished 
with No. 1 or 2 Morse Taper. 


Write for details on any type of 
universal joint adjustable head. 
Ask also about our totally en- 
closed gear driven adjustable, 
fixed center, or individual 
lead screw tapping heads. 
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data for comparison 


Part 
Machine 
Tools 
Material 
Stock Size 
R. P.M. 
Time 


Petcock Center 

1%” Six Conomatic 
100% Carbide Tipped 
X-1112 

1” Hexagon 

1562 

8 seconds 


No. 7 in a Series 


Where conditions are favorable, 100% carbide tool-ups 
on “Automatics” make HSS tools appear as obsolete as 


ancient tools of carbon steel. 


In determining the “favorable” conditions, the Conomatic 
Carbide Development is of real service to the “Automatic” 
user. Without risk of production loss or obligation of machine 
purchase,he gets an eye-witness demonstration of the 

profit possibilities of 100% carbide tooling 


to his own work. 


CONE AUTOMATIC 
0 n 0 mM a ' C MACHINE COMPANY, INC, 
WINDSOR, VT,, U.S.A, 
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ooo BARDONS & OLIVER 


Nod TURRET LATHE... 


25% higher speed 
% 50% more power 
*% 100% increased rigidity 


BARDONS 


1135 WEST 9TH STREET CLEVELAND 13, OHIO 
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1825 R. P. M. Spindle Speed 
Unequaled Rigidity of ‘'X’’ Type Cross 
Ribbing over Full Length of Bed 

100% Anti-Friction Bearing Headstock 
Single Lever Feed Selectors for both the 
Hex Turret and Universal Carriage 
Alloy Bronze Anti-Backlash Nut on 
Cross Slide Screw 

“One-Shot” Lubrication of all Tool Slide 
Ways 

Flange Type Motor Mounting that Elimi- 
nates all Belts and Pulleys 

Hardened and Ground Steel Turret Slide 
and Saddle Ways, Gibs and Caps 


2442464 4 & & 


7\y H. P. available at each one of 12 
Geared Spindle Speeds 


Instantaneous High-Low Speed Change 
through Double Multi-Dise Clutch 
Replaceable Bed Ways of Solid Hardened 
and Ground Alloy Steel 

Large Hardened and Ground-in Thread 
Ball Bearing Cross Slide Screw 

Sealed Carriage and Saddle Aprons 
Improved Square Turret, Designed and 
Built for Lifetime Accuracy 

Impeller Type Coolant Pump with Indi- 
vidual Motor Drive 


Optional Collet Chuck Capacities (12” 
or 2”) 


Swing Over Bed 
| Swing Over Guides | 
| Swing Over Cross Slide 
| Collet Chuck Capacity 


Hexagon Turret Travel 


| Cross Slide Travel 


| Carriage Longitudinal Travel 


Motor Horse Power 


| Turret and Carriage Power Feeds with Single Lever aa 6 
Number of Speeds with Single Speed Motor . 12 


@ Net Weight With Cabinet Motor 
Net Weight With Flange Motor 


154 inches 
13% inches | 
75% inches 
1% or 2 inch round 
Winches | 
inches 
18% inches 


3050 pounds | 
2850 pounds 
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One of these 


Acme Model 
Forging Machines 


will meet your needs EXACTLY! 


2-36" ACME XN 


3” ACME XN 


4" ACME MODEL XN 


ESTABLISHED 1882 


ACME MACHINERY DIVISION e 1203 W. 65th St., Cleveland 2, Ohio- 
ES 
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HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS LE’ FLOOR CRANES “ 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


SAVE TIME by getting what you need in a hurry 
SAVE MONEY by cutting down your inventories 
- SAVE BOOKKEEPING by purchasing from one source 


THE CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cloveland 14, Ohio 
Stockrooms : New York 7 + Detrait 2 + Chicago 6 + Dallas 2 + San Francisco 5 + Los Angeles 58 
Barrys, itd., London W. 3, England 


The widely used Motch & Merry- 
weather No. 3 Circular Sawing 
Machine for cutting round stock 
up to 10" diameter. 


SECURE HIGH PRODUCTION AT LOW COST 


For every ferrous or non-ferrous metal, 
for any shape or size, for production or 
short runs, — study new high records 
made by Motch & Merryweather Circular 
Sawing Machines employing the Triple- 
Chip Method and available in: 


A complete size range for cutting stock 
up to 43” diameter. 


Wwe 
& 


CLEVELAND 13, OHIO 


Builders also of Production Milling, Vertical Turning, Automatic and Special Machines 
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BEVEL GEAR 
-HOBBING MACHINE 


292 Madison Avenue, New York 17, N. Y. 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May 1954—57 
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for tool room 


The choice of fine machine toeols now will help 
you meet those new production schedules. 
Footburt Sensatives are built with the wide 
range of speeds and with power and sturdi- 
ness to drive cutting tools to their full capacity. 
They are built with the care and precision that 
will keep them accurate over a long period. 
Write, wire or phone for prices and delivery 
information. 


THE FOOTE-BURT COMPANY ¢ Cleveland 8, Ohio 


Detroit Office: General Motors Building 


No. 2 Machine with 
Back Gear e 12” 
Overhang Drill- 
ing Capacity in Steel 
e Optional Speed 
Ranges e 185 to 
2300 RPM e 280 
to 3450 RPM e Ver- 
tical Motor Drive with 
Standard Single 
Speed Motor e Pow- 
er Feed Assembly e 
Tapping Attachment 
Coolant Outfit. 


MA IN CE rT tL 
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CHANGE SPEED UNITS 


Yes, ‘‘another first'’ with Phillie Gear, these 
standardized, self-contained, compact all- 
gear type speed changers. They are avail- 
able in 2, 3 or 4 speed changes, providing 
definite ratios of speed reduction, speed in- 
creasing (or a combination of both). Speed 
changes are accomplished by just the ‘‘mere 
turn of a control lever'’. 

These exclusive units were designed to 
fill Industry's need for a highly efficient, pre- 
cision-built standardized line . . . to elimi- 
nate the high cost and delayed deliveries of 


specially designed units. 

Gear specifications: All gears and pinions 
are Sykes Continuous Tooth Herringbone 
type, precision cut of involute shape, care- 
fully heat treated and finished, and de- 
signed for maximum tooth contact and 


overlap. 

All component parts and materials in 
these unusual Units are of highest quality 
and workmanship: Housings, Shafts, Bear- 


ings, Clutches, Lubrication Systems, etc. 

SPEEDS Ratings are according to AGMA recom- 
mendations for continuous service, with al- 
lowance for 100% overload in starting and 
for momentary shock loads . . . shafts and 
bearings are of proper size to permit heavy 
overhung loads resulting from use of 


sprockets or pulleys. 
Be convinced, write for 24 page illus- 
trated catalog #CSU-52. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
Se NEW YORK « PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Gears and Speed Reducers 
; LimiTorque Valve Controls 


For more information on products advertised, use Inquizy Card, poge 247 
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multi-purpose tool for cutting costs 


wre gre 
ger 


MULTIPRESS offers a wide range of sizes in both bench-type and 
floor models. Capacities range from one ton to 75 tons —and 
their efficient hydraulic power handles operations normally re- 
quiring an even wider range of pressuzes. An extensive choice of 
MOTORS CONTROLS ; PRESSES manual and automatic controls—plus interlocking automatic 


PUMPS 
' a i feeds, indexing tables and other accessories — make Multipress 


I one of the most versatile production tools available to industry. 
1 Write today for your copy of the bulletin ‘““MULTIPRESS — and 
‘ how YOU can use it.” 


THE DENISON ENGINEERING CO., 1152 Dublin Rd., COLUMBUS 16, OHIO 
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TESTERS 


For COMPLETE CHECKING of Small Gears 


"4 A ROLLING TEST for composite error, 
recorded in chart forms. 


A RUNNING TEST under getual operating 
speeds and loads. 


For complete inspection of all small gears, use 
both types of test. The recorded rolling test shows 
an exact measurement of total error, including 
profile, spacing, and eccentricity effects. The P 


power running test shows how the gears perform 


under actual operating conditions, and permits 


visual inspection of tooth contact pattern. 
NO. 104 SPUR GEAR TESTER 


for spur, helical, and internal gears up to 
41%,” center distance. 


Note these provisions for making both types 
of check on the same tester: 


© 1/50 HP drive at 7.2 RPM 


For the © Pressure between gears adjustable 
RECORDING by 4 oz. increments, up to 5 lbs. 
TEST ® Detachable electronic recorder 
with 5-stage variable 


magnification 


© % HP drive 


RUNNING es NO. 104 ANGULAR HYPOID TESTER 
TEST for bevel and hypoid gears up to 4%” diameter. 
braking 


WRITE FOR FULL INFORMATION on how these 


BUILDERS OF BEVEL GEAR MACHINERY FOR OVER 85 YEARS 
1000 UNIVERSITY AVE.- ROCHESTER 3, NEW YORK 
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GEAR TOOTH 
AFTER CUTTING 


BURRS REMOVED 
BY HAND 


BURRS REMOVED 
AND SURFACE JUNCTURES BLENDED 
BY BRUSHAMATIC 


See how you get 
better quality at lower cost! 


HESE magnified, unretouched photos show the comparison of gear 

teeth surfaces when burrs are removed by hand and when burr removal 
and blending is done by the Osborn Brushamatic.* The blended surface 
junctures have no scratches to concentrate stresses. Their uniformity and 
smoothness mean superior performance and greater life expectancy. 


You not only get greater quality when you remove burrs and blend with 
the Brushamatic...This push-button method boosts output per manhour 
as much as 5 to 10 times. Scrap loss is nil. It saves floor space and it is 
neat and clean. 


The Osborn Brushing Analyst will gladly help you find out how you 


can improve your products and cut costs with this new technique. Call asic removes burrs and blends counter 


your OBA today or write The Osborn Manufacturing Company, Dept. D-17, 


5401 Hamilton Avenue, Cleveland 14, Ohio. Present Brushamatic rate is 120 parts 
INFORMATION: Write today for your copies of Booklets on Automatic Deburring and p= —" are perfectly uniform... piece 


Osbom Brushomatio 


BETTER QUALITY... LOWER COSTS... AT THE PUSH OF A BUTTON 
For more informetion on products advertised, use Inquiry Cerd, pege 247 
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share. in rmen made on Sept. 4, 1953. 


or $4.30 
$10,511, 423. or ‘$6. 95 a 


Angell Completes Ma M 
with 16 New Presses 


ajor Pressroo 


All Bliss-Built! 


50%. Angell manufactures 
etched and litho- 
‘nameplates. dials and 
hoy 


escutcheons. 
Angell gg oe to place all | ho 
i ss | ferr 


r 
creased the compan 


75-ton 
t side 
battery of inclinebl 
are typical 
manufacture 


E, W. BLISS | 

ary: Th Die Supeiy MILLS, SPY cia | 

vi 
Parke) France 


Plenty to Conton 
Greet word, y 


30,000 
— st 
wstamp- 
DAYTON, © put Angell 
ing capacity ‘c mpany in the 
ue es has resses. AC were | of 
THERE MUST BE A REASON why Bliss presses 
| S S 
; a ya on your press is more than a name...it’s a guarantee 


PRODUCTION MACHINING REPORT: 


HREE of these high production, four- 


- station rotary indexing machines were 

PW p ro li C i 0 {| recently installed by one of the world’s larg- 

est automotive manufacturers. A particularly 

interesting aspect of the machines — which 

il a C h i fi b iil i | Is were designed and built by Kearney & 
Trecker — is the fact that standard units 

. were utilized wherever possible. This not 

and dri IIs § only moved up the delivery date, but also 
resulted in a dramatic saving in cost. See 

photos 1, 2 and 3 for the sequence of opera- 


C a iil sh atts h 0 E rl tions which results in production of 288 cast 
iron camshafts per hour per machine. 


Basically, the machine is comprised of a 60” rotary indexing table and base .. . two 
milling units, each with one spindle... one drilling unit with two spindles ... anda 
second drilling unit with four spindles. 


KE Mey TR 


] After 2 workpieces have been manually loaded, 
s table indexes automatically to station 2, where both 
ends are milled to length. Each milling unit has a 10” 
dia. face mill with 36 T.C. inserted blades. Left hand 
head is powered by a 7% hp motor. Right hand head 
by a 10hp motor. 


Table automatically indexes to drilling station and 

# camshafts are center-drilled on each end. Drilling 

units are powered by a lhp motor. (Motor partially 

cut away to show drilling). Each of 4 hydraulic clamp- 

ing and equalizing fixtures holds 2 workpieces. Loca- 

tion of workpiece is taken from end body diameters 
with end location from the center bearing. 


At the final station there is a 2hp drilling head 

e which carries 4 spindles. Two drive holes are 

drilled in one end of each camshaft. Spindles operate 
at fixed speeds. 


4 Here are two of the components which make major 
s contributions to the machine’s performance at rea- 
sonable cost. TOP: This is the feed slide unit. It is 
available in four standard sizes. All sizes feature a 
hydraulic control panel which can be mounted at either 
side... hardenedand ground ways...a massive one-piece 
base casting which absorbs vibration. BOTTOM: This 
60” rotary indexing table is one of four standard sizes 
available. Each table can be arranged for any practical 
number of indexes or for continuous rotary feed. 


For more comprehensive facts on this machine and 
its standard units, write for Data Sheets No. 1018, 
No. 1019 and No. 1020. For details on the facilities 
and engineering services offered by our recently 
expanded Special Machinery Division, see your rep- 
resentative or write for booklet, “Doorway to a 
proven method for solving big or small metalworking 
problems.” Kearney & Trecker 1] 
Corp., 6784 West National Ave., 
Milwaukee 14, Wisconsin, 


Kearn EY & |RECKER 


CGORPORATION 
Special Machinery Division 
MILWAUKEE 14, Wis.,U. S.A. 
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nife 
Easy and Convenient on 


When changing knives, the 
clearance between them can 
be set quickly and accurately 
for their entire length by one 
man working at the front 
as illustrated. 

When shearing, the knife 
clearance can be adjusted to 
suit the thickness of plate be- 
ing cut with a crank at right 
end of machine (not visible 
in this photograph). This op- 
eration requires only a few 
seconds. 


When the knives on a Steelweld Shear are be- 
ing set parallel from one end to the other, it is not 
necessary to have one man at the rear of the 
machine turning adjustment bolts, with another 
man at the front gauging the knife clearance. Nor 
is it necessary to work between or behind the 
hold-downs in hard-to-reach places. 

On Steelwelds the hold-down beam can be 
lifted out of the way and all knife adjustment 
bolts reached from the front of the machine. As 
each bolt is turned, the clearance can be checked 


GET THIS BOOK! 


CATALOG Noe. 2011 gives 


| 


9 
details. Profusely illustrated, 


at once. One man can make the entire adjustment 
in a small fraction of the time usually required. 

After the knives have been set for parallel, the 
clearance between them can be adjusted to suit 
various plate thicknesses to obtain the best pos- 
sible cuts. This can be done in a few seconds by 
turning a crank and watching a dial indicator. 

Because knife adjustments have been made so 
convenient on Steelwelds, shear operators will 
make them gladly and without hesitation. This 
contributes greatly to accuracy and quality of 
cuts and assures long knife life. 


CLEVELAND CRANE & ENGINEERING C0. 


5438 E. 282 ST., WICKLIFFE, OHIO 
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PRODUCTION 
UP 


with TOCCO Induction Heating 


Whether you’re interested in upping production or downing costs—or both 
—it pays to investigate TOCCO Induction Heating if you heat-treat, anneal, 
braze, solder, forge or melt ferrous or non-ferrous metal parts. 


PRODUCTION UP —When Thompson Products 
Ltd., St. Catharines, Ontario switched from conven- 
tional methods to TOCCO Induction Hardening of 
their automotive wrist pins, production rose from 
500 to 1200 per hour. 


COSTS DOWN — while production jumped, 
costs fell from $5.46 per hundred parts to 
$3.23—a savings of more than 2c per pin or 
$26.76 per hour on the hardening operation 
alone. 


OTHER ADVANTAGES — Additional savings result from elimination of hauling wrist 
pins to and from the heat-treat department. Cool, clean TOCCO fits right in the pro- 
duction line, next to related operations—takes only % the space of the pusher-type 


furnace previously used. 


In Canada or the United States TOCCO engineers are glad to survey your operations 
for similar cost-cutting results—no obligation, of course. 


THE OHIO CRANKSHAFT COMPANY [ 


For more information on products advertised, use Inquiry Card, page 247 


————— — Mail Coupon Today —-—————— 


NEW FREE > 


THE OHIO CRANKSHAFT CO. 
Dept. m-5, Cleveland 1, Ohio 
Please send copy of ‘Typical Results 


of TOCCO Induction Hardening and 
Heat Treating”. 


BULLETIN 


Name. 


Position 


Company 
Address 
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So-swincy AUTOMATIC WORK LOADING 
AND TRANSFER EQUIPMENT CUTS 
CAMSHAFT MACHINING COSTS 


Two standard 5" x 34" Model LR Automatic 
Lo-swing Lathes, each complete with neces- 
sary tooling, automatic gaging station, work 
transfer and work loading equipment, 
conveyor lines and control panels for coordi- 
nating the movements of the loading and 
transfer equipment, Machines are spaced 
sufficiently to permit easy access to the second 
machine and to allow for a bank of 20 cam- 
shafts onthe conveyor line between machines 


y 


PREPARED BY THE SENECA FALLS MACHINE co. ‘THE So-swing PEOPLE’’ 


AUTOMATICALLY INSERT 


w 


1 


| 


PRUGLE To automatically load, transfer and 
process camshafts through two machining and two 
gaging operations. 


SOLUTION: 11. Lo-swing Automation Method 


selected comprised two Model LR Lo-swing Lathes 
complete with necessary tooling, Lo-swing automatic 
work loading and transfer equipment, automatic 
gaging stations and the necessary control system, 

The tooling is designed for rapid replacement. 
The front turning tools are fitted with adjusting 
screws which are pre-set in the tool room after the 
tools are ground. No tool setting is required at the 
machine. ‘The rear facing and chamfering tools are 
mounted in magazine type tool blocks which are 
quickly replaced by other magazine blocks having 
pre-set tools. 

The installation requires no operator and is so 
designed that cycle time on individual machines may 
vary without disrupting overall operation. Safety 
wa quality control devices instantly detect and 
iene off-tolerance pieces. The gaging instruments 
employed are electrically-operated, trouble-free, ac- 
curate and fool-proof. 


Significant advantages of this Lo-swing Automa- 
tion Method are: 


® Elimination of operator fatigue due to mechani- 
‘al handling. 

® Reduction of labor and unit costs due to auto- 
matically controlled achining and handling time. 

® Improved quality control due to automatic gaging 
as each piece leaves the machine. 

® Reduction in work spoilage and salvage expense. 

® Reduction in number of operators required for a 
production line. 

® Elimination of damage to parts which frequently 
occurs with hand loading. 

® Reduction of accidents due to limitation of human 
reflexes. 

® Straight line conveyor feeding which simplifies 
plant layout. 


Write for your personal copy of the new Lo-swing 
brochure, “Automation is the Answer”, which illus- 
trates and describes Lo-swing Automation Methods 
in detail. 


e 


- 
MODEL “LR” So-swing » ¢ MODEL “IR” So-owing 
be AUTOMA 
AUTOMATIC LATHE TiC LATHE 
= 
= 
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Gerotor New Q0B series 


of small capacity pumps as proof! 


Gerotor has redesigned its series of small capacity pumps Check this capacity table... . 
to give even more... 


@ FLEXIBILITY—-the QDB can be operated in either 
clockwise or counterclockwise direction by simply 
changing the position of one internal plug! Discharge Pressure p.s.i. 


T 
@ RANGE OF APPLICATION—the QDB can be obtained itd o | 250 | soo | 750 


with an extended shaft to operate another pump in 
tandem, off of one motor! QDB 4 A2 0 38 35 31 


@ DEPENDABLE SERVICE—the QDB is built to give 
more dependable service over a longer service span QDB 1.5 1.67 1.62 1.57 1.50 1.42 
than any comparable pump. Its longer life reduces 
your maintenance and replacement costs. GEROTOR MAY CORP. - Box 86 - Baltimore 3, Md. 


Delivery g.p.m.—1800 r.p.m. 


QDB_ 84 .80 .78 .73 .66 


If you have need for pumps in the QDB range, call 


on Gerotor. 
Gerotor makes a complete line of hydraulic pumps in ex 


ranges from .4 g.p.m. to 40 g.p.m. The Gerotor 
engineers can help you solve your hydraulic pump prob- HYDRAULIC PUMPS & MOTORS 


lems. Write for free literature and full particulars. 
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Apron pump supplies 
controlled oil flow to 


carriage bedways, cross 


slide on 20” D, and 29” and 
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20” precision 
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Rollway’s Tru-Rol Cylindrical Roller Bearings fill a well- 
defined need . . . afford the design engineer much wider 
latitude in balancing performance and reasonable cost. 


RO LLW AY A steel-cage bearing in the steel-cage cost range, Tru- 
Rol boasts true and precise rolling approaching that of 
bronze-separator types. That’s because of the exclusive 

yu-Ro Rollway guide-lip . . . an ingenious, low-cost feature that 
prevents roller-skewing, sliding friction and excessive wear. 


Investigate Tru-Rol’s outstanding record before you 
specify bearings in the medium price range. 


ROLLER BEARINGS 


th Ri ie 4 j Betw Our complete engineering and metallurgical services will gladly 
e ig a ance een work with you on your problem. Simply write or wire any sales office. 
No cost. No obligation. 


Precision and Economy Rollway Bearing replacements are available through authorized distrib- 


utors in principal cities. Consult your classified phone directory. 


ROLLWAY BEARING CO., INC. 


SYRACUSE, N. Y. 


SALES OFFICES: Syracuse ® Boston ® Chicago ®@ Detroit © Toronto 
Pittsburgh Cleveland © Milwaukee Seattle © Houston 
Philadelphia @ Los Angeles © San Francisco 


|. 
a precision see 
TRU-ROL ing with sepore 


alig nment, 
service life. 


BEARINGS 


COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
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Reduced cost per piece comes from 


smart designing of 
appeal to your too 
set-up men and you 
Exclusive New Brit 
these enable 4 mac 
itself so quickly 


features that will 
1 engineers, your 

r operators. 
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can't afford not to make the investment. 
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SUSTAINED 
ACCURACY and 
PRODUCTIVITY 


New Britain open end chuckers 
. feature wide-open accessibility to of! 
a tools, and convenient chip removal, with 
a power and rigidity fo handle the. 
: heaviest cuts. Their high initial 


accuracy is preserved by such 

exclusive features as automatic spindle 
carrier lifting and clamping which 
prevent wear and weave. Swinging-type 


forming arms are positionable 


horizontally and radially without overhang 
and without exposed surfaces to be 
affected by grit or chips. They have beth 
radial and longitudinal motion and will 
handle any length or diameter job within 
the machine's capacity. 

For full information, write us, or 

consult the New Britain Sales Engineer 


in your area. 


Our general catalog is fled in the Sweet's Machine Tool Catalog File. 


AUTOMATIC BAR and CHUCKING MACHINES © PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING ond MILLING MACHINES ; 
NEW BRITAIN +6F+ COPYING LATHES. 


The NEW BRITAIN MACHINE COMPANY 


New Britain-Gridley Machine Divisien, New Britain, 
Lucas Machine Division, Cleveland Ohio 


an 
4 
New Britain 8-Spindls Chucker 
4 


Here is the newest member of the Cincinnati Hydro- 
form family . . . a 19” machine which provides manu- 
facturers with facilities for producing parts from 
blanks up to 19” in diameter, having a maximum 
drawn depth of 8”. Material thickness of the formed 
part can range up to % ” cold rolled steel. A maximum 
forming cavity pressure of 15,000 psi provides the 
same high degree of formability that is available in 
the 12” and 26” Hydroform machines. Many intri- 
cate shapes can be formed in one operation, as the 
percentage of reduction in the draw is far greater than 
is obtainable by conventional practice. 


The hydraulic power unit for the 19” Hydroform 
is pit mounted to provide unobstructed floor space 


Hydrofo 


MEET THE 
CINCINNATI 


surrounding the machine. With this arrangement, the 
machine occupies an area only six feet square at floor 
level. Machine height above floor level is 11% feet. 


Since the introduction of Hydroforming, this revolu- 
tionary deep drawing process has been widely ac- 
cepted. Now, Hydroform machines are being em- 
ployed on an extremely broad range of development 
work and on short run and quantity production. 


Is your company fully informed of the many Hydro- 
forming advantages? Let a Cincinnati Milling field 
engineer give you complete details. For general Hy- 
droform data and specifications of the 8”, 12”, 19’, 
23", 26” and 32” Hydroform machines, write for your 
copy of Bulletin M-1759-3. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U.S.A. 
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These users say: 


For surface grinding, 


the new BOND 
beats them all! 


“The new G Bond ALUNDUM* Wheels 
give us double the production of former 
standard wheels.” That’s how a Massa- 
chusetts manufacturer sums up the per- 
formance of the new Norton wheels in 
grinding hardened high-speed steel textile 
blades. He adds: ‘“‘ Wheels used on this job 
must be very free and cool cutting to avoid 
warping and burning the very thin stock,” 


: 
| 
] 
A 
‘ 
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Latest Norton wheels 
bring you the 
money-saving 


“TOUCH 
of GOLD” 


Naturally, we’ve kept close watch on 
how the new G Bond wheels are doing. 
And we can report that throughout the 
range of precision and semi-precision 
grinding applications they’re already away 
out in front. In the field of surface grind- 
ing, for instance, a composite statement 
by users of the new G Bond would run 
very much like this: 

G Bond wheels cut freer, cooler, faster — 
enabling us to take heavier cuts in costly 
high speed steels without drawing temper. 
They give us closer tolerances and smoother 
finishes. They dress easier and produce more 
preces per dressing. Doing more work and a 
greater varity of work — per wheel, they 
outlast any wheels we ever used before.”” 


G Bond Wheels 
for YOUR Surface Grinding 


will bring new speed and economy to sur- 
face grinding jobs — thanks to their 
unique grain-holding structure that pro- 
duces greatly improved cutting action. 
Remember, the G Bond is the most 
modern, most efficient vitrified bond ever 
developed — a typical Norton ‘Touch of 
Gold” achievement that steps up grinding 
performance and product quality while 
cutting grinding costs. 


See Your Norton Distributor 
for the ALUNDUM G Bond wheels, cylin- 


ders and segments you need, Or write to 
Norton Company, Worcester 6, Mass. 
Distributors in all principal cities, listed 
under “Grinding Wheels” in your classi- 
fied phone directory. Export: Norton 
Behr-Manning Overseas Inc., Worcester 6, 
Massachusetts. W-1535 


NORTON 


ABRASIVES 


@laking better products. . . 
to make other products better 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Cuuntries 


“Thirty per cent longer wheel life, freer and cooler cutting, a good finish and more pieces per 
dressing,” are G Bond advantages cited by an Ohio machine tool company on this surface 
grinding job. Material on job illustrated is flame-hardened graphitic tool steel. 


“T get a fast cut and good finish. They're the best and most versatile segments I ever used for 
this kind of work and I'm re-ordering ten sets,” reports an Illinois customer using G Bond 
segments for surface grinding mild steel, cast iron and Meehanite — all three, 


“We're getting forty per cent more wheel life from G Bond wheels, and they cost us 
twelve per cent less because now we don't need a premium priced abrasive. The new 
bond has proved excellent for grinding our laminated stainless steel and mild steel magnetic chuck 
plats.” This from a Michigan manufacturer. 
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* Roll Tables for Steel Mill 


y * 30-Ton Electrolytic Plating Tank 


accurate 


Cincinnati Press Brake 


At Charles T. Brandt, Inc. speed, accuracy, 
and versatility are necessary to take care 


of large or small work in jobbing or pro- 
duction quantities. 


Write for the New 72 Page Catalog B-4,_—_ 
describing operations, features, and special ~ 
arrangements including wide beds and 
rams, bed and ram extensions, deeper gaps, 
higher die space and other features. 


4 ’ f { | i i 
@ 
} 
“CINCINNATI 25, OHIO, U/S.A. SHAPERS,«SHEARS+ BRAKES 


Automotive 
*® Control House for Steel Mill a Products 


Illustrations courtesy of Charles T, Brandt, Inc. 
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Watch these two Kingsburys nerform 23 


This machine cuts a thread and drills eight holes. 


The part is a cam shaft, 22 inches long. 
Print called for a thread, two longitudinal 
holes, 6 cross holes, and a milled keyway. 

The threading and drilling operations 
could all be performed within the time cycle 
required for maximum production. The 
milling operation required more time. It 
was decided to build two Kingsburys: an 
indexing machine with 80-inch and 30- 
inch table; and a non-indexing multi-way 
machine to perform the milling operation on 
two pieces. 

Indexing Kingsbury: Machine has three 
stations: one for loading and unloading and 
two for work. This required that the table 
index 120° each time. 
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Seven Kingsbury Units*, mounted on the 
base, perform all operations at two stations. 

Station J: Unit 1-H-1 drills .172 dia. 
axial hole 15¢ inches deep in end. Unit 1-A 
drills .140 dia. hole 1 inch deep at C-C. 
Unit 1-V has two spindles. One spindle 
drills .140 dia. hole 14% inches deep at B-B; 
the other drills .234 dia. hole % inch deep at 
A-A. Unit 1-H-2 threads .875-12 end of 
shaft. 

Station 2: Unit 2-V has two spindles. 
One spindle drills .109 dia. hole to connect 
at 90° with hole drilled by Unit 1-H-1; the 


*Three units are Horizcatal (H), two at an Angle (A) and two 
are Vertical (V). - 


| 
iw Cam Shat~9 operations from 4 directions on one machine~153 pieces per how gross §47¢ each 
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Kingsbury” means Precision with High Production 


The term “Precision— with High Production” 
covers a lot of territory. Precision is essential — high 
production optional. A giant indexing machine with 
nine working stations pays for itself because it drills, 
reams, c’sinks, hollow-mills, taps and threads a simple, 
inexpensive valve body to the tune of 550 pieces per 
hour. A non-indexing machine pays by ——s a 
single milling operation on an expensive cam shaft. 


Combining operations increases production, insures 
interchangeability with its required accuracy, reduces 
handling, practically eliminates scrap loss, releases 
valuable floor space... . 

All these considerations add up to make a Kingsbury 
a wise investment. 


Are you really interested? If so, we'd like to see you. 


Kingsbury Machine Tool Corporation 
105 Laurel St., Keene, N. H. 


+3 operations per minute 


This machine mills a keyway. 


other drills .140 dia. hole 14% inches deep at C-C. 
Unit 2-A drills .140 dia. hole 1 inch deep at B-B. 
Unit 2-H drills .109 dia. hole to connect at 90° with 
hole drilled at A-A by Unit 1-V. 

At the loading station a pair of pneumatic rams 
release the locking devices which locate and clamp 
the shaft securely in the work fixture. Bushings 
located in the fixture guide all drills. 

The nine operations are accomplished in approxi- 
mately 24 seconds, permitting ample time for loading 
and unloading. 

Multi-Way Kingsbury: Machine has two units 
arranged in line, with two work fixtures. Each unit 
mills a keyway at threaded end of shaft, .155 wide 
and .230 deep on sides. ee loads and unloads 
each work fixture alternately. 
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AUTOMATIC DRILLING 
AND TAPPING MACHINES 


for Low-Cost High Production 


VERTICAL 166 drill hole 


Kingsbury Multi-Way Machine 


performs 93.3 operations per minute. 


The part is a cast iron grid. The job requires 14 holes 
from 4 directions. 

This is a good example of multiple operations in a non- 
indexing machine. Three horizontal and one vertical 
unit are located on the base so as to work directly on the 
part from the right, rear, left and above. The work 
fixture remains in one position. Machine is loaded and 
unloaded at the front. 

Operator locates the part on guides and moves it onto 
locators within the fixture. Handle mechanism locks the 
part in position. Bushings are located in the fixture and 
guide all drills. 

The left and right unit have two spindles each; the 
vertical unit has nine spindles. 
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HECK ALL 


MACHINES 


Several machines in your plant may be 
capable of performing the job at hand. 
You may consider two or three machines 
or even make test runs before deciding 
which is best. DO YOU ALSO CHECK 
SEVERAL CUTTING FLUIDS? 


TOOLS 


Carbon steel tools may do the job— but 
you don't hesitate to try high speed steel 
or carbide tools if there is a chance they 
can do better. DO YOU ALSO CHECK 
SEVERAL CUTTING FLUIDS? 


CUTTING FLUIDS 


CHECK SHEAR-SPEED Soluble Oil against 
your present cutting fluids and convince 
yourself of its amazing advantages and 
versatility ... a multi-viscosity blend for 
widest range of application. It's SEVERAL 
CUTTING FLUIDS ALL IN ONE. Avoids 
gumming characteristics of paraffin oils 
and corrosion or staining from sulfur and 
chlorine additives. Sold only on a satisfac- 
tion guaranteed test basis. Write today for 
Bulletin SO-53 and price list. 


SHEAR SPEED 


CHEMICAL PRODUCTS. 
E. MeNICHOLS RD. Déudsion of Michigan Tool Go. DETROIT 12, MICH. 


80—M ACHINERY, May, 1954 For more information on products advertised, use Inquiry Card, page 247 


\ 
| | 
{ 
|. 
a Im tests of th | 
con in the pratt of 
an increase in tool lite oF 60.50, 
3 (le! the ney SHEAR: | 
ot highly rated Utting fluids. 
| ™ Proved SUrface finish and 
duced downtime Were Clear}, 
in the tests, With | 
"Usually results ob. 
taj d dy i ith 
| SH ER, a wi 
On this high Speed bobbing 
®Veraged 18o% More Bears CUt pep 
too] &ring than the 
CUtting tid, with, 35%, less too] 
} Stock Ved in sharpening. All 
Varig. Meluding °00lan, flow, 
t rinding, °Utting SPeed, &ear 
Pl, ete, Were maintained con. 
= ant during test runs, Lowe, | 
ductio,, | 
| 


ACTUAL SIZE 


THIS magnification of or- 


dinary drawing brass— the kind that’s 
been used for decades for stamped or 
drawn brass products. 


THIS is a 75X magnification of super- 
fine-grain Formbrite.* Isnt it) obvious 
that this new type of brass can be polished 
in half the time? Frequently, a simple 
color buff will bring up the desired finish 
for lacquering or plating. 


AND, Formbrite is harder, stronger, springier and more 
scratch-resistant than ordinary drawing brass, yet has demon- 
strated its remarkable ductility for forming and drawing opera- 
tions, and ability to take sharp, clean-cut ornamental die 
impressions, 

With all these advantages, Formbrite costs no more. What 
can we do to help you try this time and cost-saving metal? 
Mail you a booklet? Send you a sample? Ask our Sales Repre- 
sentative to call? Simply write to The American Brass Company, 
General Offices: Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario, Canada. 
*Rey Pat Of 


Here's an example of Formbrite at work. These pen caps are made of 
.0125”-thick Red Brass Formbrite strip at the rate of 2,000 an hour on a 
thirty-ton, LO0-step multiple plunger press. Caps are buffed at a higher rate 
than with any other metal previously used, 


DRAWING BRASS 
an ANACONDA Product 


made by The American Brass Company 
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@ One semi-skilled operator 


@ 80 hydraulic pump body parts 
per hour... hydraulic steering 


@ Uniformity of parts 
@ Valuable floor space saved 


@ High direct labor saving 


@ Machine utilizes standard 
Avey bases, units and index 
tables 


It will pay you to be up to dute... 


Write for recommendation on your jobs from Avey. 


‘THE AVEY 


in one... 
3 
MILLS... DRILLS ...TAPS... 
5 
a 
Ae 
| 
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DRILLING MACHINE CO., Cincinnati 1, Ohio 


PPBORING MACHINE 


Provides... 


uniform 
accurate 
production 


Specifications 
» 

The Bryant 998 Boring Machine js a production bridge 
machine for precision boring, drilling, turning, Width of bridge 27%" ~ 
facing, grooving and contour turning and boring Multiple boring heads as required by tooling to a 
where fine finish and rapid production are desired. maximum of (4) 209 heads 

Constant repetitive accuracy is designed into 
the Bryant 998. The table is mechanically actuated ant tank) 
by a simple cam and lever unit. The cycle is posi- SRS 20> aE re 
tive... free from variation due to temperature 
change. 


The table moves on two 4” dia. hardened and 
ground solid steel bars firmly bolted to the bed. 
Each slide bar has two widely separated bearings 
— hardened steel sleeves surrounding retainers in 
which 150 balls of 34” diameter are mounted under 
preload. 


This rugged slide construction provides 
metal-to-metal contact, resists loads from any 
direction, provides sensitive response and 


Mail coupon for complete 
uniform travel. 


BRYANT CHUCKING GRINDER Co. 
The Bryant 998 will withstand heavy use and 1 spRINGFIELD, VT. 
will continue to produce parts within tolerance at | Gentlemen: Please send me your Bulletin 998. M 
the specified production rate. | 
/ / 
Internal Grinders + Boring Machines | Zone....State..... 
Internal & External Thread Gages + Granite Surface Plates 
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pi parts of these and similar products 
are produced in small lots with low tooling cost 


WITHOUT LAYOUT — WITHOUT SET-UP 


A WIEDEMANN PIERCES SMALL LOTS 
COMPLETE, IN LESS TIME THAN LAYOUT 
BY CONVENTIONAL METHODS 


We'll gladly make a time study on your work. 


WIEDEMANN MACHINE COMPANY 


4205 Wissahickon Avenue, Philadelphia 32, Pa. 
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UM MODHLS 
3 SCREEN HZES 


Pedestal Type 
14” Diam. Screen 


Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 


The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
vibration and hard use. Yet they have the built-in accuracy to satisfy the most exacting laboratory 
standards, 


@ They meet the requirements of toolroom, laboratory and production inspection. 


@ They precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 
They will measure to .0001". 


@ Theycompare intricately contoured parts with a master outline — and measure the amount of error. 
@ They are convenient to operate, easy to set up and read direct — without computation. 
@ They operate under normal lighting conditions. No darkroom is needed. 
@ They will photograph the enlarged shadow and record its relationship to a master chart. 
@ Several persons may study the shadow at the same time. 
@ They will inspect and measure surface contours, as well as profiles of objects such as type 
faces, stamping dies, punches, worn tools, etc. 


Projection 
Type 


14” Diam. Screen 
Jones & Lamson Machine Company 
512 Clinton Street, Dept. 710 
Springfield, Vermont, U.S.A. 
. Please send Comparator Catalog No. 402. 
seam A complete line of STANDARD CHARTS 
P 


and FIXTURES is maintained by us. 


JONES & LAMSON 


| NAME TITLE 


COMPANY 


STREET 
JONES & LAMSON MACHINE COMPANY COMPARATOR DIV. j 
512 Clinton St., Springfield, Vt., U.S.A. Dept. 710 CITY STATE 
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America’s Most Complete Line of Presses, Shears, Machines and Tools for Plate and Sheet Metal Work 


; 
: 
2 
1879 1954 
; 


BIG FACTOR 


the superiority 


Niagara Shears 


‘‘STRAIGHT-EDGE’’ CUTTING ACCURACY 
Positive, power actuation grips work securely for maxi- 
mum cutting accuracy. 


LOW IMPACT AVERTS DAMAGE AND INACCURACY 
Individual pressure feet contact work with low impact, 
thus safeguarding both the material and bed against 
damage, as well as reducing noise level. No hammer- 
blows to mar work. No peening of bed with resulting 
distortion of knife seat. 


SIMPLIFIED, LOW UPKEEP DESIGN 

Simplicity of design and construction, involving a mini- 
mum number of parts, assures negligible servicing. With 
less to go wrong, there is less to repair and replace. 


HOLDS WORK FLAT AND STATIONARY 

Multiple pressure feet on 6” centers, applying uniform 
pressure, hold work flat and tight against bed to assure 
utmost shearing accuracy. No rippling of sheet between 
feet as cut progresses. Firm grip on short pieces. 


HANDLES STOCK OF VARYING THICKNESS 

Individual feet are self-compensating, requiring no adjust- 
ment for cutting stock of different thicknesses ... even 
at the same time. 


NIAGARA MACHINE & TOOL WORKS + BUFFALO 11, N.Y. 
DISTRICT OFFICES: Detroit * Cleveland * New York * Philadelphia 


Dealers in principal U. S, cities and major foreign countries 


In a power squaring shear, no single feature 
nor component can be fully responsible for 
accuracy, speed and economy. They result from 
a combination of features such as the self- 
compensating holddown; rigid, fully closed box 
section construction of bed and crosshead; low 
slope of upper knife; ample and accurately held 
crosshead guides; multiple point sleeve clutch 
—the very features that have established the 
marked superiority of Niagara’s Underdrive 
Series. 


For the whole story, straightforwardly pre- 
sented, on America’s most complete line of 
underdrive power squar- 
ing shears, with capaci- 
ties from shim stock to 
1 in. thick mild steel 
(lengths 3 to 20 ft.), 
request Niagara Bulletin 
69. Write today, 
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Tiny watch gears, pinions and ruby 
Hardened steel machine tool ways, ; / bearings —flat and parallel—to a 
x x 50”, ground on6 — dimension tolerance of .0002". 
sides, flat within .001” with 7. 
surface finish of 5 micro- 
inches ~— 5 times faster 
within one light band. 


Die plates, 84’ across corners 
and perhaps 24” thick, 
holding flatness 

to .001”. 


Every day, parts like these are ground accurately and rapidly 
on Blanchard Surface Grinders equipped with Blanchard 
Abrasive Wheels. They’re ground economically too—at costs 
which help you set competitive prices. 


Send a sample of your parts 
for free test grinding and rec 


Send for your free copies of 

‘ “Work Done onthe Blanchard”, 
Blanchard Surface Grinding”. 


THE BLANCHARD MACHINE COMPANY 
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YES, THAT’S A TWIST DRILL 


A few minutes ago it was a bar of high 
grade tool steel equal to that used in any 
drill to be found. Now this steel is being 
further refined and toughened by ham- 
mer forging, the process universally 


used by the makers of high quality tool 
steels. 

All GTD-AMPCO drills over 1’ are 
hammer forged before twisting. And the 
flutes are polished, too. 


AMPCO TWIST DRII-L DIVISION 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASS. 


thy 


No. 2 INDICATOR No. 1 INDICATOR MIDGET 


DIAMETER) 


instantly converts any 
AGD Adjustable Limit 
Snap Gage Frame (and 
“Standard” Frames 
larger than AGD) to 


DIAL Snap Gages NTHUSIASTIC USERS, impressed with 


Dializer performance and adaptability, 
have insisted that we broaden the range of 
this practical device. In response, we now 
make available Dializers with a range of 
indicators from 1%” to 2%” diameter, 
graduations of .001’’, .0001”, .0005” and 
00025’, and a wide variety of dial mark- 


Conversion is simply a matter of re- ings, including metric models. 

moving a pair of pins from the Snap 

Gage and inserting Dializer. Range Get acquainted with this economical, easy 
of adjustment remains the same as way of making your Snap Gages more 
before conversion. functional, more valuable, more productive 


You, too, can convert ALL your . at little cost. Write for details. 


AGD Adjustable Limit Snap Gages 
to Dial Reading Instruments 


Poughkeepsie N.Y. 
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EXTILE MACHINE WORKS, with four major 

product divisions, manufacturers full-fashioned 

knitting machines, braiding machines, wire pro- 
ducts, and castings. 


It has been the policy of this organization to con- 
stantly search for and analyze new machinery, and 
to purchase the equipment which will serve to 
make a better product at less cost. Furthermore, 
the standards of productivity and maintenance of 
the machinery of the four divisions must be kept 
at a uniformly high standard. 


The MAPI procedure combined with seasoned 
judgement and common sense serves as a guide 
in determining the order of precedence in which 
machine tools should be replaced. Since the major 


ROCKFORD 
INSERT 


GROUP 


May, 1954 


A systematic 


replacement program 


is a cornerstone al 
Textile Machine Works 


portion of our sales is capital goods, we realize 
fully the importance of a systematic machine tocl 
replacement program. In fact, we published a bro- 
chure shortly after the war entitled, “Good House- 
keeping in Business”, in which we encouraged 
the funding and investment of depreciation reserves 
in new machinery and productive equipment. A 
systematic machine replacement program is one 
of the cornerstones of Textile Machine Works’ 
policy to serve our customers the world over with 
superior quality products at competitive prices. 


W. S. SMITH 
Director of Equipment 
TEXTILE MACHINE WORKS 
READING, PENNSYLVANIA 


Keep Gathering Metal-Working 


_) Production Ideas... Be Well 


informed When The Time for 
Replacement Arrives 
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achines... 


The six machines shown on these two pages are good examples of 
the many that we are called upon to build to help our customers meet 
their individual production needs. 


We would welcome an opportunity to place this experience at your 
disposal. 


108 AUTOMOBILE CYLINDER BLOCKS PER HOUR “@ 
are machined automatically on this 14-station 
Ingersoll Process Machine. Rough, semi and finish 
boring of the cam and crank holes are the principal 
operations. A clearance inspection station which 
automatically ejects faulty castings and three 
turnover stati for dumping chips are included. 


EQUIPPED WITH A RIGHT-ANGLE ATTACHMENT of special 
design and a rotary indexing table, this Ingersoll 6-inch 
Bar Openside Milling and Boring Machine cut in half the 
time required for milling large castings for coal-crushing 
equipment. Although designed primarily for this job, it 
also performs effectively on a variety of other work. 
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240 CATERPILLAR TRACK LINKS PER HOUR are machined evtomaticalty on this 
4-Head 4-Spindle Ingersoll Special Design Indexing Machine. Aut tic cl 

and ejection of the work pieces enables one man to operate two machines. Ingersoll 
furnished the fixtures and the 14”-diameter carbide Shear Clear Face Mills which 


take one cut on two edges of the links. 


IN ONE-SIXTH THE TIME FORMERLY 

REQUIRED, this Ingersoll Special Design © 

Vertical Boring Machine rough, semi 

and finish bores the sleeve fit holes in 

6-cylinder or 8-cylinder diesel loco- 

motive frames. Operation of the ma- 


is c Pp y 


MILLING 250 AUTOMATIC TRANSMISSION 
VALVE BODIES PER HOUR, this Ingersoll 
Special Design Rotary Milling Machine is three 
times as productive as the machines it re- 
placed. New thods of aut clamping 
developed by Ingersoll fixture engineers also 
resulted in greatly improved accuracy, thus 
reducing the time required for lapping the 
contact faces in a later operation. 


2" OF TOUGH STEEL is removed by this 150 HP. 
Ingersoll Special Design Adjustable Rail Milling Machine 
in roughing the joint surfaces of high pressure turbine 
shells. Using special Ingersoll finishing cutters, the same 
machine produces such a high degree of finish that most 
of the 90 hours of hand scraping formerly required to 
obtain steam-tight fits has been eliminated. 


BUILDERS OF SPECIAL DESIGN MILLING & 8ORING MACHINES 
ORIGINATORS OF CUTTERS 


MILLING MACHINE COMPANY 


rk O 
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matching surfaces of connecting rods 
on Mattison 4000 Face Grinder at 
Caterpillar Tractor Co. 


Matching surfaces of connecting rods are accurately 
ground on a high productive basis on the Mattison No. 
4000 Face Grinder. A special hydraulically operated 
fixture holds rod and cap in position. 

Mattison Face Grinders will handle a wide range of 
work and are profitably used in virtually all industries — 
metal working, railroad shops, paper and pulp mills, 
terra cotta and rubber plants, steel mills and foundries. 
Ask us for free copy of bulletin 846-2RM for further 


information on our complete line of Face Grinders. 


ROCKFORD - ILLINOIS 
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SEMI-FINISH REAM TAP (4 HOLES) 
TAPPET HOLES TAPPET HOLES TAP TAP 
(4 HOLES) (4 HOLES) (4 HOLES) (4 HOLES) (15 STUD HOLES) (1 ANG. HOLE) 


(9 HOLES) 


TURNS PART 
IN TWO 
DIRECTIONS 


VISUAL 
UNLOAD 


LOAD WITH 
PAN RAIL 
DOWN 


PAN RAIL. 
TO RIGHT- 
HAND SIDE 


I 
TAP . 
SEMI-FINISH REAM FINISH REAM (15 STUD HOLES) 


(4 HOLES) (4 HOLES) (4 HOLES) (4 HOLES) 
TAP TAP 
TAPPET HOLES TAPPET HOLES (13 HOLES) (20 HOLES) ‘TAP (17 HOLES) 


SOME NEW IDEAS FOR MACHINING 
AUTOMOBILE V-8 CYLINDER BLOCKS 


On this new automatic transfer machine — one of 
the latest in the long series pioneered by Greenlee 
— automatic handling and repositioning of the 
block provides some new accomplishments. Two 
repositioning stations permit the units of the 
machine to work on the block from six different 
directions. Instead of being slid along the rails, 
the work is lifted and carried between positive 
locating fixtures at each position. 


UNIQUE ELEMENTS 
IMPROVE PERFORMANCE OF 


TRANSFER MACHINE 


The unusual repositioning unit shown at the left, plas a number 
of other distinctive Greenlee features, enable the user of this 
machine to achieve new high standards of quality and production. 


Left, the “front” end of the machine where 


the partly-finished block is easily rolled 
4 into proper position for the fer bar 
La ay” , to lift and carry it automatically into the 


a Vv ; first machining unit, where it is positively 
9 located and clamped for the tool-feed cycle. 


GREENLEE 


block 90° in two directions simultane- 1865 MASON AVENUE 


ly, rolli it half d 
of the machine. , , 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING-MACHINES e AUTOMATIC SCREW MACHINES e@ AUTOMATIC TRANSFER PROCESSING MACHINES 
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HIGH-SPEED HOBBING 


INCREASES PRODUCTION AND TOOL LIFE 


‘The Barber-Colman No. 14-15 Hydraulic Hobbing Machine is being used in several plants for 
hobbing of steel gears at speeds of approximately 300 SFM with an increase in both produc- 
tion and tool life. Although these speeds have not been considered practical until recently, 
the size, power and rigidity of the No. 14-15 Machine make it ideal for high-speed hobbing. 
Even with a standard hob slide, speeds of 300 SFM with a 5” hob are possible. However, 
most machines for high-speed hobbing are equipped with a special heavy-duty, high-speed 
hob swivel. 


The high-speed hob swivel is capable of speeds up to 950 RPM and is designed to accommo- 
date hobs up to 7” diameter. The extra size and weight of this swivel provide the rigidity to 
maintain accuracy at high speeds. It is equipped with super-precision ball or tapered roller 
bearings. An automatic hob shifter may be furnished as extra equipment. High-speed hob 
swivels may be installed on recent machines in the field, 
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Br. hardness. 


FIRST SERIES OF TESTS 


The jobs shown here indicate at least 200% increase in produc- 
tion, 100% better tool life, greater profile accuracy and equal 
or improved surface finish on the hobbed gears, hobbing at 
speeds of 300 SFM or greater. Using ground and unground 
hobs, gears were cut from a wide range of steels as high as 207 


DP No. Teeth 
36 Spur 
Spur 


62 Helical 


55 Helicol| 


Cutting Time at 
135 SFM Per Shift 
_15.14 min, | 
26.8 min. a 28 


SECOND 


Unground 
Be. 3-Thd. 
5x5x2 


Same 


SERIES OF TESTS 


"22 Teeth, “Helical 


4140, 


HOBS CUTTERS REAMERS 
HOBBING MACHINES 
HOB SHARPENING MACHINES 


Double Thread Hob, 5x5x2 
Steel — AISI 8620 normalized 


307 


SAE 5135 
170-207 BHN 
Same 307 SFM 


Climb Hobbing 
Material — AISI 5135 


Average lead error—aot .070” feed within .0006" 


in 13 16” 
Total Composite Error—.002" both feeds 
Estimated Hob Life—200 per sharpening 


Usina same speed and feeds with conventional 
hobbing, resulting finish was not as good. 


Although high-speed hobbing of steel gears is not used exten- 
sively as yet, it is used on enough jobs to prove that it is ap- 
plicable under the proper conditions. Tests indicate that tool 
life increases until a speed of 200 SFM is reached, and then 
drops off rapidly to a speed of 250 SFM. After 250 SFM, how- 
ever, hob life increases again until it is equivalent or better at 
300 SFM than at 200 SFM. Materials on which satisfactory 

g results have been produced include AIST 1113, 8620, 5135 and 
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Cutting Time at 
326 SFM 


4.2 min. 
4.5 
6.94 min. 
10.3 min. 


Feed — .060” rev. 


No difference in surface quolity 
Profile and lead angle above average accuracy 


your specific 


Call your Barber-Colman representative or write direct to: 


Barber-Golman Company 


GENERAL OFFICES AND PLANT, 


Pieces Tool 
Per Shift Prod. Life 
161 | 253% 223% 
451 258% | 209% 
105 218% | 210% 
260% 257% 


Our Engineers have been working with our cus- 
tomers on high-speed hobbing and have helped 
to solve many problems. They will be glad to 


discuss the economy of high-speed hobbing to 


print and production requirements to them. 


job if you will submit your part 


625 ROCK STREET, ROCKFORD, ILLINOIS 
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Where finish and Accurate Size are of Prime Importance... 


ANY BORE 


OPEN END + BLIND END + PORTED + SLOTTED 


CAN BE HONED WITH 


ARNESDRI 
HONING EQUIPMENT! 


Ported or Slotted Bores 


Send us specifications, tolerances 


and production requirements on any 


Hole Finishing Job. BARNESDRIL 


i Engineers will send you equipment 


recommendations and production 


ed analysis without cost or obligation. 
Large Diameter, 
Short Bores = Small Diameter, 


BARNESDRIL 


BARNES DRILL CO. 


820 CHESTNUT STREET © ROCKFORD, ILLINOIS 
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Modern manufacturing methods can be well- 
served by this new open side milling machine with 
its wide range of adjustments and great metal- 
removing capacity. It is particularly well adapted 
to the milling of spars and other aircraft parts, and 
to the scarfing of solid wing panels commonly 
used in current aircraft construction. An indica- 
tion of the machine's potential power is the fact 
that the cutter spindle (which can be tilted 30° 
upward or downward) is driven by a 30 h.p. 
motor. The work table is 12 feet long and the feed 
rate can be varied between 10” and 200" per 
minute. Write for further particulars. 


| 
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EKSTROM, CARLSON & CO. 
Dept. M-4, 1400 Railroad Ave. 
Rockford, Illinois 
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On standard Sundstrand Rigidmils, the head 
is a self-contained unit which can easily be 
replaced with a special head. Consequently, 
when production or work requirements per- 
mit machining several surfaces simultane- 
ously, the standard head can be replaced with 
a special head, and a special job done with 
the lowest possible capital investment. Fur- 
thermore, putting into effect product changes 
(a difficult problem for many production 
engineers) doesn’t worry anybody in plants 
where Rigidmils are installed. As these ma- 
chines can be converted so readily to meet pro- 
duction changes, they represent a combina- 
tion of maximum production with minimum 
capital investment. Here are six good examples 
of standard Rigidmils “engineered” to a pro- 


duction job with “only the head as special”. 


Vertical and Angular Pads Milled Simul- 
taneously On Rigidmi! With Special Head 


This standard Sundstrand Model 22 Rigidmil has a special 
two spindle head for milling two pads on steering gear hous- 
ing brackets. One head is fixed horizontally and the other has 
10 degrees of angular adjustment. The work holding fixture 
holds one piece at a time and is hydraulically operated. Two 
pads, one angular and one vertical are milled in one pass of 
the table at the rate of 100 pieces per hour. 


Rigidmil With Special 2-Spindle Head 
Mills Slots In Pump Rotors 


The special 2-spindle head on this standard Rigidmil simul- 
taneously mills 2 vertically opposed slots in pump rotors. The 
machine handles 3 different sizes of rotors, which are held 
between centers of the tailstock and special indexing fixture. 
In an automatic cycle the table rapid approaches, feeds past 
the upper and lower slotting cutters and reverses for indexing. 
The action is repeated 6 times to mill the 12 slots in each part. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 


SUNDSTRAND, 
Semice” 


*REG. U.S. PAT. OFF. 


| -HERE’S WHAT CAN BE DONE. 
WITH STANDARD RIGIDMILS... 
Pic 
| | | 
i 
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Offset Pads On Bearing Retainers Milled 
On Rigidmil With Twin Horizontal Spindles 


This standard Sundstrand Rigidmil has been provided with 
two horizontal single spindle heads, one above the other. The 
two spindles are offset for simultaneously milling a boss and 
one edge of flange of bearing retainers. A simple, manually 
operated work holding fixture holds one piece at a time, and 
an automatic table cycle of rapid approach, feed and rapid 
return is used to machine the two pads on 60 pieces per hour. 


& 
Odd Pads of Cylinder Block Milled On 
Rigidmil With Special 3 Spindle Head 


Here is a standard Rigidmil with a special horizontal three 
spindle head for face milling two locating bosses and two 
shoulder bosses on automotive cylinder blocks. The two lower 
spindles are fixed but upper spindle automatically retracts to 
clear the rear end of block. The work enters the air-operated 
fixture from the incoming conveyer, is automatically fed 
through the cut and advanced clear of the cutters to the out- 
going conveyer. Production is 70 blocks per hour. 


Write for more proof of the suc- 
cessful application of Sundstrand 
“Engineered” milling production. 
This new 40 page book contains 
over 35 actual problem solutions 
together with interesting tooling 
diagrams. Write for your copy 
today. Ask for Bulletin No. 643. 


TRIPLEX RIGIDMILS 


Rigidmil With Vertical and Angular 
Spindles Mills Combustion Face and Mani- 
fold Pad of Cylinder Head 


This special head's vertical spindle mills the combustion face 
and its 25° angular spindle mills the manifold pad. The work 
is clamped in an air-operated fixture and in automatic cycle is 
fed at 35 inches per minute past the cutters to remove .0O15” 
of stock. At end of feed stroke the fixture automatically un- 
clamps and a hook arrangement pulls the cylinder head out of 
the fixture as table rapid returns. Production is 60 per hour. 


Rigidmil With One Horizontal and One 
Angular Head Mills 21 Pads on 
Compressor Frame 


This standard Rigidmil has a single column on which a 
horizontal and a special angular head are mounted. The angular 
head mills 8 angular pads and the horizontal head mills 13 
pads, all presented to the cutters by a special Sundstrand 21 
station index base. In addition to the standard vertical feed 
attachment, the machine has automatic quill setting to control 
depth of cut and electronically controlled table and head feeds 
for infinite variation in a range from 2” to 100” per minute. 


Machine Tool Co. 
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ANOTHER 


MEETS HIGH-SPEED PR 


Continuous, automatic broaching is a necessity 
on some high production jobs. When required 
and the nature of the work permits, American 
engineers develop special, revolutionary ma- 
chines to solve bottlenecks and reduce metal 
removal costs to the lowest possible point. 


A typical example is this special 36" Rotary Con- 
tinuous Surface Broaching Machine. It is de- 
signed to straddle broach two sides of a con- 
necting rod cap. The production cycle is continu- 
ous. The operator manually loads parts into the 
holding fixture. As the part moves into broaching 
position it is automatically clamped, broached, 


deat 


1000 connecting rod caps broached per hour — 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 
American Building - Ann Arbor, Michigan 
See American First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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ODUCTION DEMANDS 


unclamped, and ejected into the chute at the bot- 
tom of the machine. Operating at 75% efficiency, 
this American machine is capable of producing 
1000 parts per hour. The connecting rod cap is 
a steel forging. 


For practical, high production, low cost solutions 
to your metal cutting problems see American 
first. A sample part or detail drawing and men- 
tion of your production requirements will receive 
prompt attention from American. 


Write today for American Circular 300 which 
gives you data on standard American Vertical 
Hydraulic Surface Broaching Machines. 


SUNDSTRAND 


JACH & MACHINI N 


ROTARY MACHINE 
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DUPLICATE FORM MACHINING 
DIRECT TRANSFER - NO INTERMEDIATE MOTION 


with ROCKFORD KOPY-KAT duplicator 


Inaccuracies are eliminated in duplicate form machining 
with Rockford Kopy-Kat Duplicators due to the absence of 
intermediate motion. Here, a Kopy-Kat Duplicator is 
shown reproducing a three-dimensional form, transfer- 
ring the form directly to the cutting tool on a Rockford 
Openside Shaper. The hydraulic duplicator valve is 
so sensitive, so exact, that positive duplication of com- 
plex forms is done with the ease of straight-production 
machining. 


A Rockford Machine Tool Co. Representative will show 
you how Kopy-Kat duplicating simplifies your form- 
machining problems. Get the full details from him, with 
examples on many varied and complex forms and shapes. 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET, ROCKFORD, ILLINOIS 
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GENERAL-PURPOSE 


MACHINE HAS 24 
ADJUSTABLE 


SPINDLES 


Each of the 24 spindles on this machine can 
be individually positioned, as required, almost 
anywhere within a work area 22” deep and 
40” wide. The minimum center-to-center dis- 
tance is about 2” and the maximum drill size 
is 54” when all 24 spindles are in use. Pick-off 
gears in the No. 70 Self-Contained ALL- 
MECHANICAL Screw Feed Unit provide 
feed changes as needed. All spindles run at 
the same speed, and pick-off gears in the head- 
drive box provide a range of speed changes. 


FOR 


CAN BE MADE 
DRILLING OR TAPPING 


By means of a few simple changes, 
in manufacture, the ALL-MECHAN.- 
ICAL Screw Feed Unit can be 
arranged to drive either drills or 
taps. The adjustable-spindle feature 
is available in either case. Fixtures 
are not supplied, unless specifically 
ordered, because the machine is 
intended for general-purpose and 
limited-production use on a variety 
of pieces. Write for further details. 


COMPANY 


SON MFG. 


REHNBERG-JACOB 


2135 KISHWAUKEE ST. 
ROCKFORD, ILLINOIS 


DESIGNERS & BUILDERS OF 
SPECIAL MACHINERY 


Machinery, May, 1954 
e 
CENTER OF MACHINE-TOOL EXCHLENCE ROCKFORD, ILLINOIS, U.S.A. 


>, 


closed variable 
flow fluid circuit 
and controls 


Fluid power circuit associated with automatic 
driving arrangement including a rotary drive shaft; 
bearings for supporting the drive shaft; a variable 
flow displacement plunger pump driven by the 
drive shaft; and an adjustment mechanism asso- 
ciated with the drive shaft including control 
elements adapted to modulate the fluid flow to an 
actuator. 


Result positive control of the actuator speed, 
gaged control of change in actuator speed, 
and a specific and predetermined amount 
of travel of the actuator for each revolu- 
tion of the pump drive shaft irrespective of 
the amount of resistance encountered by 
the actuator. 


¢ mpire Building tawa Street etroit 2, Michigan 
SALES Pittsburgh 22, Pennsylvania Windsor, Ontario, Canada BRANCH 3254 Lincoln Avenue 


B.W.R W.H. Del Co., Wi 
Akron 9, Ohio Los Angeles 43, California Trenton 8, New Jersey 


JOHN s.BARNES CORPORATION ROCKFORD, ILLINOIS 


Copyright 1953 by John S. Barnes Corporation 
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HYDRAULI€é 


* Checks and Bends in the Same Position 
* Is Sensitive Enough to Bend Shafts .001 of an Inch 


Anderson modern high-speed power 
presses are used for straightening, 
checking, testing, stamping, number- 
ing, riveting, and other like opera- 
tions. Both stationary and traveling 
ram models of presses are extremely 
flexible and quickly and accurately 
controlled by a unique rotary control 
valve. An easily read pressure gauge, 
indicating ram loading, is conveni- 
ently mounted near the work, in- 
creasing production and assuring pre- 
cision. The hydraulic unit is push- 
button controlled for efficient op- 
eration. 


ENGINEERING ASSISTANCE 


gladly make recommendations 


he 10 OR 25 TON CAPACITY... 
No charge . . no obligation. S 


The Anderson Press illustrated above is the Stationary Ram type. 
The length of the work table is 60 inches. Floor space required 26” 
x 75", weight 2100 pounds. This press and the Anderson Traveling 
Ram Presses can be equipped with checking rolls, spring loaded 
centers, adjustable anvils, and indicators. To speed production, ad- 
justable stop collars may be used to limit the stroke of the ram. Hand- 
operated control equipment is standard. but extra provision can be 
made for foot operation where needed. Write today for Anderson's 
New Bulletin on Power Presses. 


ANDERSON BROS. MFG. CO. 


1907 KISHWAUKEE STREET * ROCKFORD, ILLINOIS 
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Efficient Stripping 


of Painting Rejects Fy 
When the volume of painting rejects slows down your rate : : : “ WHAT'S TH E 


of production—as may occur in the manufacture of rigor- ‘ 
ously-inspected defense equipment —it is time to plan an BEST WAY TO STRI Pp 
efficient method for stripping the faulty coatings. 

The rejected parts represent a considerable investment 

4 in the cost of metal and the cost of fabrication. To hide METAL PARTS 
5“ of your total production in a corner is like hiding 5% 
of your working capital in a sock. The quicker you reclaim | N 
those rejects and push them through as accepted parts, the 
better profit you make on your contract. 4 

Sometimes the time element dictates more efficient strip- ’ LA RG E VOLU M E 
ping. Suppose that a sub-contractor undertakes to produce 33 , 
100,000 parts in 20 days. Suppose also that he averages ee See page 9 
5“ rejects and that he lets them pile up until he has 5,000 Ne 
to strip and re-process on the 20th day. 

On that day he discovers with sorrow that it is a lot 
harder to strip and repaint 5,000 rejected parts than it was 
to paint his regular daily quota of 5,000 new parts. He 
misses his deadline and suffers embarrassment that could 
have been avoided by stripping 250 rejects each day for 
20 days instead of 5,000 in one day. 


Don’t Take Off Tomorrow Oakite’s FREE booklet on “How to STRIP PAINT” 
What You Can Strip Today answers many questions that will lead you to better strip- 
Furthermore, it usually is much easier to strip the parts ping procedures. You'll want to read more about: 
on the day they are rejected. Even though the parts were ; 
thoroughly baked in the ovens, it is still true that the longer What's the best way to strip paint from metal parts too large to be 
the paint ages on the metal the harder it is to remove by soaked in tanks? See Page 3 


any method of stripping. 

Another point is that the easy method of dumping the ; s ; 
frequently is not the best way to strip the paint. Some See Page 7 
paints cannot be removed by immersion in any one srip- 
per, be it alkaline or acid or solvent. Yet many such paints 
respond quite readily to the right combination of two of 
these strippers. 


@ What's the best way to strip large areas of structural metal where a 


@ What are the best ways to prepare stripped surfaces for repainting? 
See Page 11 


@ What strippers are best for removing oil-base paints? ... Synthetic 


enamels, alkali-resistant plastics or resin-based paints? ...Japans, 


Rinse Wisely 


The technique of rinsing is also important. Some paints 
yield only toa hot alkaline stripper followed by a hot rinse 


Sometimes a cold rinse following a hot immersion seems FREE For a copy of “How to STRIP PAINT”, write or send 


wrinkle finishes, nitrocellulose lacquers, alkyds, phenolics and ureas? 


See Page 12 


to provide a shock that removes the paint with great speed. us the coupon. 

The economy of tinding the best stripping method is so 
great that it merits careful planning. It may also require 
the advice of a man who kas had plenty of experience with Technical Service Representatives in 
all types of stripping operations. Such a man is the Oakite INDUSTRIAL Principal Cities of U. S. and Canada 
Technical Service Representative in your city. 


At the command of the Oakite Representative are more A | E. 
than a dozen stripping materials that reclaim rejects with _—— 


great speed and effectively strip conveyor chains, racks tts i an | 
and hooks. These materials include: —— METHO 
ucts, 
1. Alkaline strippers that remove many types of paints OAKITE prov t, New ¥ York 6, N. ¥- ‘i STRIP PAINT’. | 
” e . 
and are also excellent for “killing” the overspray in 26 Rector Ste ¢ your booklet wen ing new materials: \ 
oO w 
water-wash paint booths. Send me ® FREE about the follo 
en informé ioper 
2. Solvent strippers that are especially effective on the Also, give me more ! 1 viscous solvent stripP \ 
newer types of synthetic lacquers. stripper } aluminu™ 
oa os rials 
3. A viscous solvent stripper of special value because it strippers pooth materia 
adheres to vertical and inverted surfaces. CO solven - ( pain 
cleaners 
4. A solvent stripper and an alkaline stripper especially Oo acidic 


rs 
remove 
designed for safe removal of zinc chromate primer from rust 


aluminum. 


An acidic material that strips certain organic finishes 
and simultaneously removes oil and rust. 


For more information, phone your local Oakite Technical 
Service Representative or mail the coupon at the right. 


Advertisement 


For more information on products advertised, use Inquiry Card, page 247 


MACHINERY, May, 1954—107 


| 
: 
owfo _ 
5 | | 
Methods 
| 
| Mame 
\ hddress 


CUMBERLAND GRO 


A} 


steel 


for 


Sproc 


bars 


proximately 100 years after the exhibit 
f this steamboat, Cumberland began grind- 
bars. They found through experience 
this was the best method by which accurate 


UND BARS 


| We manufacture 8” diameter, 7-1/2", 7”, 6-1/2”, 6”, and also odd 


and intermediate sizes down to and including 1-1/8". 


Symbol of Quality 


bars could be produced. These bars 


ire so carefully ground that they are adapted 
mass production where gears, pulleys, 


kets and bearings must slide on the 
without delay due to filing or fitting. 


ON THE WEST VIRGINIA SHORE, OVERLOOKING 


1A Rives PA ih JAMIE Mont } 


| 
The first practical steam n the world 
was run on the Potomac Ri a few mile 
} below Cumberland, Maryland 
GEORGE WASHINGTON said in his diary, 
under date of September 6, 1784 "he 
| mained at Bath all day and was shown the 
Model of a boat constructed by the ingeniou 
Mr. Rumsey, for ascending rapid current 
by mechani my; the principi¢ of thi Were 
not only shown, and fully explained to m 
but to my very great satisfaction, exhibited 
practice in private under the wu ! 
| f secrecy 
| At a later date GEORGE WASHINGTON 
n his diary: “Spent the afternoon with Mr 


IMMEDIATE 
BARS 


DISTRIBUTED BY 

Albany, N.Y Albany Hi Grade steel Co., 

Baltimore, Maryland Addison (larke & Hro 

Boston, Mass Hawkridge Brothers Company 

Bridgeport, Conn Hunter & Havens, | 


Buffalo, N Jos T. Ryerson & J 

Cambridge, Mass Brown Wales ¢ pany 

Charlotte, No. Carolina Bdgeomt Stee! 
icago, til Centra ‘tee Wire ¢ 


Cincinnati, Ohio Joe T. Ryerson & I 
Cleveland, Ohio The Bissett steel Company 
Detroit, Michigan Central Stee] & Wire 


Forth Worth, Texas ©. A Fiseher 
Hartford, Conn Hunter & Hav 

indianapolis, tnd Tanner & ¢ y 

jersey City, N. J Jos. A 

Lakeland, Fla Mine & M Supply ¢ 

Los Angeles, Calif Link Belt ¢ Pacifie Div 
Louisville, Ky Ne LaVie Supply ¢ 
Martinsburg, W. Va WHH & 
Milwaukee, Wis Central Stee! & W ( 
Montreal, Canada Met & 
New Orleans, La K J. Tricon ¢ 

New York City, Y Kright Steel ¢ 

Oakland, Calif. Link Beit ¢ Pacifl 
Philadelphia, Pa Charles | 
Philadelphia, Pa Horace T 

Pittsburgh, Pa Mekee Oliver. I 

Portland, Maine W L. Kiake & 

Portiand, Oregon Link Beit ¢ A 

Providence. R. Conga & 

San Franeiseo, Calif kf 


| 
CUMBERLAND, MARYLAND, U. S. A. 


CUMBERLAND STEEL COMPANY 


1845 INCORPORATED 1892 
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| Seatt Wash I . ‘ 
| Spokane, Wash Link- Belt ¢ Pacifie Div 
: | humsey and the Lit i ler ian ton and | Worcester, Mass Pratt & Inr 
| 1 rode on to Cumberland, Maryland.” | 
| ESTABLISHED 
| | 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Bethlehem products ore sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 

Dowt Punch All 
the Phrough 


Dies made of BIR take big bites 
in making screens for coal producer 


AY 
the Pacific Coast 
| od | 
‘ ‘ ‘ ( 
‘ ‘ { 
e? Le ( G 
‘ ) fast, 


Solid cy of cemented 


carbide veighing 4000 

pound measuring 24” in Solid reetangle of cemented 

Hiameter by 17%” high carbide weighing 4000 pound 
measuring 18” square by 24” 


high 
| Ring dies up to 24” I. D. produced one-piece 


olid carbice punch used in the cold extrusion of steel 


Carbide cylinders produced one-piece up to this size Carbide evlinders produced one-piece up to this size. 
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of Carboloy cemented carbide 


New 220-ton hot press now in operation. Makes 
carbide pieces in etther solid or hollow shapes—in 
heights up to 5 feet with maximum diameter of 
7 inches. Or, in diameters up to 24 inches with 
maximum height of 21 inches. Up to 1000 pounds in 


weight. Processing time cut 50% by this method. 


Among the many types and developed Carboloy engineers are helping 


shapes the new press can produce are #nulacturers and die makers determine 
, . . , where and how large cemented carbide parts 
parts for large die sections, rolls for 

can reduce costs and increase production 
rolling steel strip, punches for cold 
extrusion work, large linings for brick S¥fvey your own Why 
your own plant for large part applications 

molds and other parts where the costly 
: where wear is a problem Carboloy engi- 


factor of wear must be reduced. neers Can give you specialized assistance 


Engineers surveying the field. ‘This pressing For additional information, please send 


Coupon or rite. 
technique for cemented carbides is so new, — = 


applications for it are constantly being CA R BO LOY 
Carboloy’ is the trademark for products of e Carbolo 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


A ae Gentlemen 
| would like to determine if large pieces of cemented carbide would 


DEPARTMENT OF GENERAL ELECTRIC COMPANY reduce costs in the following applications 


11147 E. 8 Mile Blvd., Detroit 32, Michigan 


SURVEY COUPON 


Please have a Carboloy engineer call at plant 


Address 


For more information on products advertised, use Inquiry Card, page 247 
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Correct Heat Treat Procedure 
Is Essential to Successful Forgin 


Battery of vertical heat treat furnaces 


at National Forge 


National Forge metallurgical department specifies heat 
treat cycles for your forging based on its analysis, size 
and shape. The maximum physical characterisucs are 
brought out during this process. That's why it’s essen- 
tial to select pause the right cycle and to maintain a con- 
tinuous check on your forging’s progress National 


Forge are expert in these proc cedures. 


National Forge heat treating facilities are complete 
and of large capacity: horizontal annealing furnaces, 


vertical furnaces (shown in illustration) with capaci 


STEEL MAKERS FORGESMITHS 


HEAT TREATERS MACHINISTS 


112—-MACHINERY, May, 1954 


tics for forgings up to 55 feet in length, flame harden- 
ing with work capacity of 24 inch diameter x 21 feet 
long and nitriding furnaces that can accommodate 14 
foot long forgings. 

When your forgings are National- Forged, you can 
be sure they're produced with the best equipment 
handled by experts skilled in .cach Operation from 
producing the electric steel, forging, heat treating to 
finish machining...all under one control. For the next 
forging you need Try borge. Write: 


AND ORDNANCE COMPANY 


Ireme, Warren County, 


For more information on products advertised, use Inquiry Card, page 247 
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Order your size of TIMKEN) 


52100 steel tubing today—we'’ll ship 
from mill stock tomorrow ! 


101 sizes of Timken’ 52100 steel tubing are available 
in mill stock to take care of your rush hollow parts 
jobs. Order your size in less-than-mill quantities today, 
and we'll ship within 24 hours. 

Timken 52100 steel tubing is excellent for most of 
your high quality hollow parts jobs. Its a through- 
hardening steel in moderate sections. It can be heat 
treated to tile hardness and tempered back to any de- 
sired point. And it can be used in place of more ex- 
pensive steels. 
to 10%” O.D., Timken 
52100 steel is used for hollow parts jobs like these: 


Available in sizes from 1” 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


aircraft parts, ball bearing races, pump parts and plung- 
ers, collets, bushings, spindles, grinding machine parts, 
precision instruments, and dozens of other jobs. 

The Timken Company its America’s pioneer pro- 
ducer of 52100 tubing. And we're the only company 
that makes 52100 steel in tubing, bars and wire. Our 
unequaled experience assures you of uniform quality 
from tube to tube and heat to heat. 

For immediate delivery of your less-than-mill quan- 
tity orders, write, wire or phone The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: “TIMROSCO”. 


TIMKEN 


SPECIALISTS 


For more information on products advertised, use Inquiry Card, page 247 
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Fine Alloy 


STEELS AND SEAMLESS TUBING 
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rou will save money buying your 
) cold finished bars from U.S. Steel 
Supply. We carry complete stocks of 
all the 


common demand 


hapes and sizes that are in 
All are manufac 
tured from the world’s leading quality 
steel United States Steel. And we 
will work closely with you to select 
the right quality for your 
and the right quality 


ONE tly 


requirements 


is not always the most expensive. 
You 


space in large inventories of cold 


needn't tie up money and 
finished bars we can quickly sup 
ply whatever you need, Call us for: 
cold finished rounds, squares, hexa 
gons, flats and precision shafting in 
all grades; cold finished screw stock, 
Bessemer rounds, “MX” high speed 


screw stock, 


U.S. STEEL SUPPLY 


DIVISION 


Gene ral Ofhce 
208 So. La Salle St., Chicago 4, Ill. 
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Warehouses and Sales Offices 
Coast to Coast 


lity, selection, 


fast service 


What you want 
When you want it 
At the right price 


For more information on products advertised, use Inquiry Card, page 247 
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sc MAX-EL alloy steel part 


for 100-ton jack 
“Thachined after ful 


The Max-el part shown above is the lifting serew from a Duff 
Norton air motor screw jack. It’s the part that actually lifts and 
holds the load up to 100 tons 


To make the part, blanks are cut from Max-el $4. bar stock 
After heat treating to 321-341 Brinell, threads are chased and all 
machining performed. Max-cels optimum machinabilitv after heat 
treatment, its high-strength, toughness, deep hardenability which 
prevents thread sinkage, and high surface finish make it an ideal 
choice for this rugged application 


But try Max-el vourself. Its excellent machinability means longer 
tool life, more pieces per grind. And you ll appreciate its freedom 
from distortion and superior quality. For tmmediate delivery of 
Max-el call your nearest Crucible representative 


C x i C | # LE| first name in special purpose steels 
5A goats of stelmaking ALLOY STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


NVER © DETROIT HOUSTON © INDIANAPOLIS AN ° MILWAUKEE © NEWAF NEW HAVEN © NEW YORK © PHILADELPHIA © PITTSBURGH 
PR ENSE AN FRANCISCO ATTLE PRINGFIELD, MAS T ° ST. PAUL » ACUSE © TORONTO, ONT WASHIL.GTON, D.C 
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machines of 


great performance 


use the most dependable 


oiling system 


ever developed 


A Model 50 Madison-Kipp Lubricator installed 
asoriginalequipmentona Model 848 Barber 


Greene Asphalt Mixing Plant manufactured 


by Barber-Greene Co, Aurora, Illinois 


Fresh 


d drop, trom a Madison-Kipp Lubricator is the moose 


dependable method of lubrication ever levelope 1 Ir is applic Pas original 
! | r r 
rent on America finest mache COO, CHBRINCS alle COMPLressors 
You will lefrnitely mcrease your production rental for years CO Come 
. 


by specifying Madison Kipp on all new machines you buy where 


minder pressure fed drop by drop can be installes 


ls to meet almost every installation requirement 


MADISON-KIPP CORPORATION 


203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 


For more information on products advertised, use Inquiry Card, page 247 
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copied but 
not 


duplicated 
REX 


Great works of art clearly show the unique skills of 
their maker. bven the most careful copy can never 
truly duplicate the original. 

Crucible High Speed Steels are originals, too, 
lever since L900, when the Country s leading tool steel 
specialists combined their knowledge and formed 
Crucible, we have lavished on tool steel making all the 
shill and care that goes into any work of art. 

That's why REX is the standard of comparison wher- 
ever high speed steels are used. But see for yourself. 
Put REN to work in your shop... cheek its harden 
ability. response to heat treatment, general quality and 
fine tool performance. We feel sure that. like thousands 


of others, youll come back for more. 
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AVAILABLE pages 
of Valuable Tool Steel Information 


Another printing of our Pool Steel Handbook as well as a complete set of weight tables and 


one of the most Comprehensive treatises of its other useful reference material. 

kind ever offered by a tool steel producer—ts Your copy of the Tool Steel Handbook will 
just off the presses. In addition to a relatively be sent—urthout charge—upon request. Our 
complete picture of Allegheny Ludlum Tool only supulation: please make your request upon 
Steels, their properties, applications and the your company letterhead. @ Write to AMegheny 
forms in which they are availible, this L96-page Ludlum Steel Corporation, Oliver Bldg., Pittshurgh 


case-bound book presents an extensive discus- 22, Pennsylvanta. 


sion of heat treating and handling techniques ADDRESS DEPT. M-53 


For complete MODERN Tooling, call 
Allegheny Ludlum — 


1954 For more intormation on products advertised, use Inquiry Card, page 247 
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A grinding operation is eliminated 


Finish and accuracy to size are vital in fabricating 
this hinge pivot pin. When the Company used ordi- 
nary Type 303 Stainless, machined finish was poor 
and parts had to be ground before delivery. Then 
they made just one change... to Carpenter Stainless 
No. 8 (Lype 303). Now finish ts fine, size tolerances 
so close that final grinding is eliminated, 


Part cost reduced 50% 


When the change was made to Carpenter No. &, 
things started to happen. ALL troubles previously 
encountered including troubles with finish, tools 
and production, were cleared up. In fact, production 
has improved to a point that the Company makes an 
estimated saving of at least 5007. Thats a saving 
worth having especially when it can be done 


but with 1 of them 


SO easily 


Tool runs between grinds jump 100% to 200% 


Before this shop switched to Carpenter Stainless, 

tools had to be reground every & hours or less. Now, 

they run 1X to 24 hours between grinds. It all adds : 
up to more proof that the difference in. stainless 

steels is Carpenter quality and uniformity. You can 

see the difference speed, quality and profit: in 

your own shop when you specify “Carpenter” on 

your next stainless order 


Make the one change that counts... 


arpenter Stainless 


take the problems out of production 


PHE CARPENTER STEEL COMPANY, 105 W. Bern St., Reading, Pa 
Export Departmen The Carpenter Steel Co., Port Washington, CARSTERLOO 


For fast delivery, call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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CUTTING. New S.1..C.0. keeps parts and tools cooler. Tools last longer. 
production is increased; finishes are uniformly good 


require fewer grinding 


Now Better Than Ever! 
Sunoco Emulsifying Cutting 


New refining facilities improve industry’s most widely used 
cutting oil and permit it to give these added benefits 


longer tool life, increased 


@ HIGHER MACHINING EFFICIENCY better finishes, 
production in cutting operations 


@ INCREASED DETERGENCY particularly important in grinding operations 


provides better surface finishes, prevents loading and glazing of the 
wheel, prolongs wheel life 


@ BETTER MIXING QUALITIES hot, 
@ A PURER, CLEANER CUTTING OIL whiter, more stable emulsions; cleaner parts 
and machines; better operator acceptance 

tanks more readily, 


cold or hard water 


@ EASIER HANDLING pumps from storage flows from 
drums faster 


@ GREATER VERSATILITY 


well as cutting and grinding 


2 as 


can be used for rolling, washing and rust proofin; 


* 


MIXES BETTER IN HOT WATER. New MIXES EASILY IN COLD WATER. New MIXES READILY IN HARD WATER. 
S.E.C.O. mixes and remains stable S.E.C.O. forms stable emulsions in New S.E.C.O. eliminates the need 
even at 180 F. This permits its use the coldest water... even ice water for special hard-water grades of 
in Washing and rust proofing. does not atfeet it. emulsifying cutting oil 


Yr 


GRINDING. New S.6.C.0. improves RUSTPROOFING. New S.6.C.0. is WASHING. Because of its increased 


surface finishes because its Increased better hot ru tprooting medium detergency and its ability to mix Ae 
i: detergency prevents loading and It forms stable emulsions, coat and remain stable in hot) water 
- glazing of grinding wheels, pro- metal parts uniformly. protect New S.E.C.O. is better for remov 
longs \ vheel life them against rusting. ing grease and dirt from metal 


TEST THIS NEW S.ELCLOL IN YOUR OWN PLANE. For more information. call 
your nearest Sun office or write SUN OF COMPANY. Phila. 3. Pa. Dept. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. © SUN OIL COMPANY LTD., TORONTO & MONTREAL 


Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 


= 

FA 
| 
4 


forgings couldn't be hidden 


under anybody's hat: in fact, would 
take a vood-sized tent to cover them 
Phe long column on the tremght car, 
part of a 35,000-ton forging press, 
weighs 94 tons. The husky cylinder 
is for a smaller press, but even so, it 
will wemh SS tons after machining 
and willhave an OD of approximately 
7 ft at the largest 

The two forgings are giants by any 
standards. Bethlehem turns out plenty 
of big ones some even larger toan 
these. But don’t forget, our shops are 
always glad to handle the smatier 
jobs, too preces weighing only atew 


tons, a few pounds, or a few ounces 


MACHINERY, May, 1954 


We mentioned hiding under a hat 
vreat 


could easily be covered by a hat, and 


many Bethlehem forgings 
not a very large one at that. For 
instance, We've made millions of small 
drop forgings and are making more 
all the time 

The pointis, Bethlehem is equipped 
to produce the fu// range of forgings 

everything trom the midget class 
to the heavyweights of 100 tons and 
more. So don't think of us in terms 
of any one size-group. Whenever 
youre planning forgings . large, 
small, or medium... phone or write 


our nearest office. We'll do the job 


you have in mind and do it right! 


This 1 drop forg- 
ing is as typical of Bethlehem 
production as the huge pieces 
weighing many tons. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


ist Bethlehem product 
Pacific Coast Stee 


tor. Bethlehem Steel Exp 


aq ig Parts for Two Big Presses 
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NOW AVAILABLE for use with Radial Drills 


AUTOMATIC POSITIONER 


‘ 
— 
a 


OSDICK auromatic POSITIONER 


The Fosdick Automatic Positioner gives you exact repro- 
duction of precision drilled, bored, tapped and reamed 
parts — without jigs, without setting stop adjustments. 
Once two simple duplicating bars are prepared, posi- 
tioning of work is done automatically at the touch of a 


button, accurate to + .0001”! 
The two easily-made, easily-stored duplicating bars are 
your permanent record of positions for a particular job. 
Once a job is run, you store the bars, use them every time 
you rerun that same job — weeks, months or years later. 


of positions with one set of duplicating bars. This means even 
complex jobs with hundreds of holes require only one set-up. 
In operation, bars are placed in troughs. Pins—one for each 
_duplicating bar—are inserted in holes in the bars. These pins 
establish individual lengthwise and crosswise positions. To 
change operator simply moves pins, mutters: 


Top view of positioner, showing location of du- U C. 
plicating bars in troughs, typical job set up of table j 4 
Note how bars locate hole centers in the work, length- | 

wise and crosswise. For operator convenience, bars are 
located within easy reach, holes in bars are keyed with 
letters and numbers to identify them at a glance with 
holes in the work. On “one-time” jobs, measuring 
rods can be used in place of bars. 


Duplicating Bar 
for Longitudina 
‘Positions 


Longitudinal 
‘Traverse 
Handwheel 


Traverse 
Knob 


Power Traverse Safety 
‘Switeh and Positioning Control 


2 
Two easily-made, easily ed duplicating bars control 
, eas -Stor up cating rs control positioning a 
One bar locates holes lengthwise, the other locates them cross: _or years after they are made. 
= wisei Made of %" bar stock, each duplicating bar is bored to One set-up, any number of holes—Set up virtu 
Precisely with the position of each hole Set up virtuallyanynumber 
Simple to prepare—Average duplicating bar boring tin 
—— 
Cow 


now available for use with radial drills 


The Fosdick Automatic Positioner has been in use for No jigs, no stop adjustments— 


over four years on Fosdick Jig Borers and Automatic bars make permanent record of positions 
Positioning Machines. It is tried and proven in the field, 

4 has boosted production on precision jobs as much as The Fosdick Automatic Positioner eliminates jigs and all 
250%. Now for the first time, Fosdick makes it available the high costs that go with them—design, materials, fabri 


cation, maintenance, storage. And no stop adjustments 


as a separate unit. 
to bother with everytime you run a job! The duplicating 
Phe Positioner can be quickly installed for use with you bars replace both jigs and stop adjustments, make a 


existing radial equipment. In your shop it will pay for permanent record of positions 


itself many times over through savings in man-hours, set- en 


up time, materials and storage space, 


« The Fosdick Automatic Positioner positions work to 
+ .0OO1". Using it with a good, rigid radial drill, you can 
hold extremely close tolerances. Once duplicating bars are 

. made, the human element is eliminated. You can get pre 


cision, rapid production, without an experienced operator. 


How you use the Positioner: 


First put duplicating bars in their respective troughs. Position work on table so that center of first hole to Ready for next hole. Move pins to lettered and num- 
Place pins in holes that correspond to position of first be drilled lines up with spindle. Operator above is bered duplicating bar holes that correspond to posi- 
hole to be drilled in work. Press buttons. Table moves making final adjustment with Longitudinal Traverse — tion of next hole in work. 
to pin positions so that table and spindle are lined up —_- Fine Adjustment Knob, to line up work and Positioner 
for first hole. exactly with spindle. Another knob controls cross 

traverse fine adjustment. Drill first hole 


Press buttons one for crosswise positioning, one for Drill second hole. With all pressure gone, table stays If you use the Positioner with a Fosdick Economax 
lengthwise positioning. Rapid traverse motor moves put throughout drilling operation. Repeat this opera Radial Drill BF Spindle equipped you can change 
table to within Ye" of final position. Then precision — tion for each hole. Move pins, press buttons, drill hole tools in seconds, while the machine positions Get 


positioning motor automatically takes over, moves table That's all there is to it! When job is finished, store tolerances within tenths on hole size, even after 
to + .0001” of final position. The motor then backs off to duplicating bars until ready to run job again dozens of tool changes! 
relieve all pressure between traverse screw and table 


) 
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USE THE AUTOMATIC POSITIONER The Fosdick Economax Radial Drill 


WITH ANY GOOD, RIGID RADIAL Controlled 

Throughout 

A Can be very easily installed for use with your existing 

% radial equipment. Rigidity, true-running spindle are, of Rigid, reinforced construction plus ease of 

: course, essential to get fine precision. Because the Posi- operation give you smooth positive action 
tioner moves the work, the radial is used in clamped on any job. Controls are grouped conven- 


position with spindle located stationary. iently around the head for maximum opera- 


tor efficiency. Outstanding features include: 


ECIFICATIONS OF FOSDICK POSITIONER 
longitudinal Power 42”, hand 43 
able cross travel.... 
Vorking surface of table 
Top of table to base of radic 


Fosdick BF Spindle 
Gives precision tool changing in seconds! 


No more “cut and try” resetting of bor- 
ing tools every time you change. With 
the BF Spindle (extra equipment) on 
a Fosdick Radial, you can change tools 
with such accuracy that hole sizes are 
repeated within tenths, without 
resetting, without jigs. Changing takes 
less than 10 seconds! You can slash 


Patented hydraulic arm and column clamps 


time drastically on production work Clamping interlocked with controls 
where repetitive precision is essential. for ease of operation 
High-precision tool holder is built Superfinished column for added precision 


right into the spindle of the Radial. 
Straight-shank tool adapters fit holder 
precisely — close fit wipes surface clean 36 spindle speeds, 18 feeds 

as adapter is inserted, keeps dust and 11” to 19” columns, $ to 8 erms 
dirt from upsetting precision fit. Adap- 

ters accommodate both standard and 

special-sized tools. WRITE FOR BULLETIN 37 


Hydraulic safety nut 


Radial Drills Jig Borers Sensitive and Sensitive Automatic Positioning 
Upright Drills Radial Drills Machines 


THE FOSDICK MACHINE TOOL CO., CINCINNATI! 23, OHIO 


5M-4-54-YK litho in U.S.A. 


| 


| | 
q 
, 
: Need Drilling Equipment? Get a Proposal from Fosdick: a. 


From Sioux City, lowa: 


CITIES SERVICE OILS AND GREASES SENT ALL 
OVER THE WORLD WITH McCRACKEN MACHINES! 


“OUR FINISHED MACHINES are completely serviced 
with Pacemaker 2 hydraulic fluid, Optimus 4 oil in the 
transmission and Trojan M for bearing grease.” 


CORRUGATED CONCRETE PIPES, used for sewer, cul- 
vert and irrigation work, are one of industry's most vital 
tools. McCracken Machines make the very finest. 


ONE CITIES SERVICE PRODUCT SOLD MANUFACTURER 
ON THE COMPLETE CITIES SERVICE QUALITY LINE! 


During the early part of World War Il, Concrete Pipe Machinery Co., man- 
ufacturers of McCracken Machines, called in a Cities Service Lubrication 
Engineer for answers to some tough metal-cutting problems. On his recom- 
mendation, they tried Cities Service Cutting Oil, Chillo 93. Finished work was 
so improved and tool life so prolonged, that Concrete Pipe had a complete 
lubrication survey made of their plant. 

THIS CAREFUL SURVEY PROVED THAT THE COMPLETE CITIES SERVICE LINE 
COULD DO THE BEST JOB FOR THEM. Electric motors, spindles, gear reducers, 
air compressors . . . drilling, grinding, machining of cast iron parts, thread- 
ing, tool and die work . . . hydraulic systems, bearings, transmissions . . . 
Cities Service Industrial Oils, Greases and Cutting Oils did better on every 
job! Concrete Pipe Machinery Co. says: “They are giving us outstanding 
service, and availability and delivery have always been excellent.” 

If you'd like to talk to a Cities Service Lubrication Engineer, write Cities 
Service Oil Company, Sixty Wall Tower, New York 5, New York, or call the 
office nearest you. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY, May, 1954—123 
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No. 1LMS 


Smallest holes up to “5” 
Bench or floor types 


Unless your 
One to Six Spindles 
operators work s/he 
or Hydraulic Feed 
for nothing... 3 


Tapping by Friction 
Tapping Attachment 
The savings in time 
alone will pay for New 


No. 2LMS 


Holes from to 
One to Six Spindles 
| Speeds up to 3600 
RPM 
20 or 26 inch Swing 
Hand Feed; 
Power Feed 
with three feed rates 
and Positive, 
Adjustable 
Depth Stop; or 
Hydraulic Feed 
— either plain or 
step-by-step. 
Tapping by 
Reversing Motor 
or Friction Tap- 
ping Attachment 


MACHINES 


No. 3MVB 


Holes up to 1/4" 
in Mild Steel or 
1'2” in Cast Iron 
One to Four 
Spindles 
Speeds up to 1800 
RPM 


24 inch Swing 
Power feed with 
three Rates, 


Convenient central controls, stepped-up speed, 
reduced work handling, built-in safeguards against 


costly errors, fast speed changes, quick adaptabil- Adjustable 
ity to different jobs are some of the time-saving ne oe tag 
features of the new Leland-Gifford Drilling Ma- Slip Clutch. 


Also can be 
furnished with 
Hand Feed or 
Hydraulic Feed 
— either plain 
or step-by-step 
Tapping by 
Reversing Motor 


chines which make it possible for the average op- 
erator to greatly increase machine production. 
And with the added advantage of higher precision, 


he can produce better work at the same time. 
Leland-Gifford offers a complete line of motor 


spindle drilling machines — plus unsurpassed 
engineering skill and facilities for designing spe- 
cial tooling and adapting standard machines to 
meet any production drilling need. A Leland- 
Gifford field engineer can show you how to im- 
prove production and lower drilling costs with 
Leland-Gifford methods. Call the office near you. 


HYDRAULIC FEED 


Two types of hydraulic feed are avail- 
able — the well-known step-by-step 
type for deep hole drilling; and a 
plain feed for shorter holes or ream- 
ing. With either type the feed rate is 
infinitely adjustable and independent, 
and the maximum thrust pressure 
may be regulated with an overload 
release which withdraws the drill 
when the pressure exceeds a prede- 
termined setting. 


be @ CHICAGO 45 
2515 West Peterson Ave. 
@ DETROIT 
10429 West McNichols Rd. 
@ CLEVELAND 21 @ INDIANAPOLIS 6 
P.O. Box 217 P.O, Box 1051 
& NEW YORK OFFICE @ ROCHESTER 18 
75 pe Orange Ave. P.O. Box 67 
South Orange, N. J. R 
@ LOS ANGELES 
2620 Leonis Bivd. 
Yernon 58, Cal. 
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SAVE DAYS — CONTACT THE OFFICE NEARESE 
: 


ANNOUNCES 


WITH INTERCHANGEABLE ILOTS 


Out of significant knowledge gained 
in making a widewyariety of high precision 
cutting tools comes*Union’s High Speed 
Steel Counterbore with Anterchangeable 
Pilots. Available in standard and air- 
craft designs. Call or write your Union 
Distributor for full information. 


UNION TWIST DRILL COMPANY ©* ATHOL, MASSACHUSETTS 


End Mills Milling Cutters GearCutters Twist Drills Hobs Reamers Carbide Tools 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass, 
BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 


YOUR DISTRIBUTOR IS READY TO SERVE YOU PROMPTLY FROM FULL STOCKS 
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“ble saved then Vi 
time... increased 
life with 


ohe cutting oil 
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A large southern machine tool company and contract shop recently installed 
a 22-inch, 5-spindle automatic screw machine on which different metals 
are machined every day. 


Mr. Horace Lane, a Sinclair Industrial Lubrication Engineer, was called in 
to recommend a cutting oil that would perform equally well on brass, aluminum and 
steel. Mr. Lane reports, “It would have been impractical to drain 150 gallons 

of oil for each different contract job, so this machine needed a 

multi-purpose cutting oil — one containing both sulfur and lard for their wetting 
and anti-weld properties. 


“From my past experience,” Mr. Lane continues, “I recommended 
Sinclair SUPER WILKUT® which contains a balanced proportion of sulfur and 
fatty oil, in non-corrosive form, plus good heat-transfer characteristics. Results 
were highly satisfactory! Sinclair SUPER WILKUT saved time and money 

by eliminating frequent oil drains. It also helped to maintain close tolerances 
and prolonged tool life ” 


Why not let a Sinclair Lubrication Engineer help solve your lubrication problem. 
There's no obligation. Contact your local Sinclair office or write 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N.Y. 


SINCLAIR CUTTING OILS 


For more information on products advertised, use Inquiry Card, page 247 
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experience in special 
tooling and related production problems are yours 
for the asking. When the job requires special cutting 
tools call in your National Tool Co. representative. He 

is backed by more than 49 years experience in the 
engineering and manufacture of special cutting 

tovis. His assistance is yours, without obligation, 

whether you’re interested in one 
tool or a complete tooling program. 
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gHAPER CUTTERS WORM GEA REANERS IDE MILLING 
IRNISHING TOOLS» SINGLE GENERATING CUTTERS 
tte 


New lathes may not 
be the whole answer to 
lower costs— but 
they will help! 


You know how important it is to lower costs; and if you 
study the features of new lathes being offered today, you can 


learn how to make savings in toolroom and on production. 


og This observation is particularly true if you look at the 


new Rivett Model 1020S Precision Toolroom Lathe. 


Rivett offers two It features sensitivity for turning tolerances within 


0004"; and heavy biting ruggedness for a 4” cut at 


th f | .020” feed in cold rolled steel. In short, it is an 
( eS or one e instrument lathe and an engine lathe combined to 


handle any work within its 124” swing and 20” centers. 
y 


26 Features Distinguish Rivett 1020S Write for free catalog 


Why not write for the new Rivett Catalog 


Tie 10208 ts 1020B and read these important 26 features 
Y —compare them with the designs of other 


ordinary lathe. Its design’includes 26 individual qualities makes of lathes—and thereby realize what 

that substantiate Rivett's reputation for extreme precision a Rivett can do for your shop in the way of 

and economical production, time and money (not to mention how happy 

it will make any real machinist to work with 
such rea/ precision!) 


RIVETT LATHE & GRINDER, INC., DEPT. MR-5 BRIGHTON 35, BOSTON, MASS. 
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ners, a GRAY, immense in size 
yet so superbly engineered 
- and magnificently bu It 


neering developments and production 
_ features than any other planer. 

_ They are in such demand that GRAY jis 
largest planer builder, further oe that 


RING COMPANY 


455 EASTERN AVENUE e¢ BELLWOOD, ILLINOIS 


FULL UNIVERSAL 


MACHINES 


lectrically Operated—Air Controlled 


Capacities from #60 through %” in two sizes, 


@ 
rer 


Capacities from #0 through 3” in four sizes 


“TR” 


Capacities up to 1” in two sizes 


AUTOMATIC and SEMI-AUTOMATIC - 
JIGS and FIXTU RES 


for Indexing and Clamping 


A complete line of basic Master Fixtures to 
permit adaptation of a wide range of parts 
at high production rate with low tooling 
cost. 


Completely automatic hopper feed nut tapping 
machines up to %"’—incorporating simplicity and 
low tooling cost. Standard taps are used. Precision 
class 3 and 4 fits and parallelism maintained at 


high speed and high production. 
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%#* INSERTED TOOTH SAW 


For heavy production cutting of 
steel, brass, copper and aluminum. 
Alternating square and_ beveled 
teeth “‘tri-vide” chips for easy cut- 
ting and clearance. Maximum saw 
clearance gives cooler, freer cutting 
... permits extremely high rate of 
feed. High Speed Steel Teeth can be 
easily replaced singly or in com- 
plete sets, in your own plant. 


SIMOND 


% SEGMENTAL SAW 


For especially smooth cuts on pro- 
duction work. Extra-service High 
Speed Steel toothed segments are 
securely held in a tough alloy plate 
by a tongue and groove design, have 
quick clearance for faster, freer cut- 
ting. Teethare alternately square and 
beveled for easy cutting and clear- 
ance of “‘tri-vided’’ chips. Can be 
sharpened on any automatic grinder. 


%* SOLID TOOTH SAW 


For general shop cut-off jobs . . . for 
use on smaller automatic cut-off ma- 
chines, and for cutting jobs where 
narrow kerf is important. Clearance 
ground and furnished in High Speed, 
Si-Maloy (Pat.), or Semi-High 
Speed Steel. Simonds own steel, plus 
accurate heat treating and grinding 
give these saws longer life, more de- 
pendable performance. 


CALL YOUR SIMONDS DISTRIBUTOR TODAY 


_ | SAW AND STEEL co, | 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon 
Canadian Factory in Montreal, Que. Simonds Divisions: Simonds Steel Mill, 
lockport, N. Y. Simonds Abrasive Co., Phila., Pa., and Arvide, Que., Canada 


CIRCULAR Metal SAWS 


For more information on products advertised, use Inquiry Card, page 247 
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New prevents 


Scully-Jones Safe-Torque Driver rapidly 
being adopted fo cuf tapping costs! 


7” Savings like these are why Scully-Jones Safe-Torque 
Drivers are being adopted so rapidly by machine tool build- 
ers and users. On the job illustrated, breakage has been vir- 
tually eliminated. On a radial drill, only two taps were broken 
tapping 500,000 holes—former average was a broken tap for 
every 200 holes tapped. 

This remarkable record is the result of two advance-design 
features. (1) A spring-loaded centering plug absorbs shocks 
when bottoming in blind holes. The cushioned stop and in- 

stantaneous release of the drive permit bottom-tapping at 
full speed to full depth without breakage. (2) The overrunning 
roller drive releases completely when the tapping torque 
reaches a preset danger point. There’s no intermittent over- 
riding motion (impact action and vibration) ...no slipping 
friction surfaces (overheating) to cause wear, poor control over 
torque settings, and inaccurate work. You get uniform, accu- 
rate threads. And adverse tapping conditions, such as hard 
spots, poor chip removal, inadequate cooling or lubrication, 
and improper sharpening of taps, are brought under new, 
more effective control. 
Call your Scully-Jones representative or distributor — fac- 
tory trained “Precision Tool and Work Holding Specialist”’ 
—for information about Safe-Torque Drivers, today! 


Scully-Jones 
Nonreversing 
Safe-Torque Driv- 

ers may be used 
in any machine 
having a reversing 
spindle. 


Transfer machine, built by Buhr Machine Tool Co., Ann Arbor, Michigan, is 
with special Scully-Jones Safe-Torque Drivers for safe pping in 


Close-Center Tap Drivers 
—for tapping holes close to- 
gether or near shoulder of work. 

Collet action minimizes strain 

and saves taps. 


Drill Chucks 
—for driving straight shank 
tools. Permit use of jobber- 

length drills, saving extra cost 

of taper shank drills. 


Quick-Lock Adapters 
—permit accurate depth adjust- 
ments in cluster of spindles. Stop 
guesswork on fine adjustments. 
Speed tool changes. 


Tap Chucks 
—save costly setup time. Elim- 
inate bell-mouthed and over- 
sized tapped holes. True collet 
action on shank of tap. 


1954 
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= Automotive manufacturer reports 
tap breakage is practically nonexistent 
after eleven months’ operation of single- 
purpose Safe-Torque Drivers on Buhr 
two-way tapping machine. Operation— 
tapping four 5/16-18 and four 7/16-14 
holes to class 2 fit in die-cast aluminum 
transmission cases. 


WRITE FOR NEW 
BULLETIN 20-50 


Gives you important features, speci- 
fications, and field test reports on 
Safe-Torque Drivers. 


Jones Safe-Torque Tap Drivers... 
(] Please send Bulletin 20-50. 
Hove representative call. 


hrecision Holding 


FOR HOLDING PRECISION Address 


j 
| 
i 
Gentlemen: I'm interested in learning more about Scully- 
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CLIVO/L STANDARD ARBORS 
AND ADAPTORS CUT DOWN-TIME 
LOSS—ASSURE ACCURACY FOR YOUR 
CUTTING TOOLS! 


\._ The finest economy in the pur- 
of arbors and adaptors is 


Beaver Standard Tools are made to unusually 
high standards of quality. No stinting is per- 
mitted on workmanship or materials. Beaver 
Standard Tools are made with the same care 
and accuracy as precision aircraft parts . . . 


136—MACHINERY, May, 1954 


hard, and wear resistant, on the surface but 
with a strong, tough core. 


Remember, an extra set of arbors and adapt- 
ors is cheap insurance against loss from 
down-time in case of emergency. 

You'll do a better job with less investment 
with Beaver Standard Tooling—try it, you'll 
like it too. 


Ae Cae 

px 

wo 

p* 
<a 

en? 

7 | 

TOOL AND ENGINEERING > 
ROCHESTER ROAD + BOX 429, ROYAL OAK, MICHIGAN 
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“where can | get a good, small general purpose 


hydraulic press... quickly?” 


“HANNIFIN HAS THEM FROM 
1 TO 10 TONS FOR PROMPT DELIVERY!” 


Yes, Hannifin is your best source for small, general 
purpose hydraulic presses. And, you can get almost 
immediate delivery because the demand for these popu- 4 ] 
lar presses is so consistent that Hannifin is able to make | 7 

them in quantity. 


This continuous quantity production works to your 
advantage price-wise, too, because the savings of volume 


production are passed along. 


The quality of these small presses is identical to that 
of the larger Hannifin presses that are built to order. 
Fast acting, single-lever and dual-lever manual controls 
are standard, but optional controls, including Hannifin’s 
patented Sensitive Pressure Controls, are available on 
the 5-, 8- and 10-ton models. Maximum pressure can be 
adjusted from 10% of capacity to 
full capacity on all models. 


select the press you need 
from this chart... 


CAPACITY, tons 
__MODEL NUMBER F-10 F-20 F-50 F-80 F-101 


RAM SPEED 
(in.—min.) 


PUMP (gpm.) 


MOTOR (hp) 1% 1% 2* 5 
% STROKE (in.) 6 6 10 10 12 
GAP (in.) 10 10 16 16 22 


REACH (in.) 6 6 7% 7% 10 


*Supplied with larger motor and pump when higher ram speed is reavired. 
mail the coupon! 


Hannifin Representatives Are at Your Service 


in These Leading Industrial Centers Hannifin Corporation ; 
Atlanta, Buffalo, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Houston, Los 1109 S. Kilbourn Ave., Chicago 24, Ill. 


Pittsburgh, St. Louis, Seattle; Please send bulletins checked, together with peices: 

Washington, D. C.; Worcester, Mass. In Canada: TEM Sales Company Ltd., Toronto oO Bulletin H-784 oO Bulletin 135 oO Bulletin 134 

and Windsor 

Hydraulic and Pneumatic Presses from 2 Ton to 150 Tons DNS. 6dcecnandbesunsihcaptedannsaneeeeaennene 


Air and Hydraulic Cylinders @ Riveters @ Air Control Valves 
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1400 WORK PIECES PER HOUR 
100% EFFICIENCY! 


at station 

1, the work piece 

is automatically 

clamped in a dia- 

phragm chuck by 

means of air valves 
mounted in the center of the indexing table, then 
indexed to station 2 where one ¥2" dia. hole is drilled 
while operator loads another part. Indexing to station 
3, the diaphragm chuck rotates 90° and another %” 
hole is drilled. The same operation takes place at 
stations 4 and 5 while the indexing and loading cycle 
continues. 


At station 6, a .406" dia. hole is reamed by a vertically 
mounted reamer, removing the burr caused by drilling. 
At stations 7, 8, 9 and 10, the drilling operation is 
repeated since the reaming causes some of the burrs 


If you have a production or inspection problem for which you 
can use to advantage a special purpose machine, write today 
describing your problem. After our engineering department 
analyses it, our fleld engineer will discuss it with you. 
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COOLANT 
| MANIFOLD 


6 DIA. REAM. 


ro REMOVE BURR BURR 


to be pushed back into the %” holes. This redrilling 
pushes the burr back into the .406” hole and is finally 
removed entirely at station 11 by a duplicate vertical 
reaming operation. At station 12, the part is automati- 
cally ejected by means of a camattached to the indexing 
table. 


All components of this machine are standard: base, 
columns, “Hautau-Turndex” indexing table, drill units 
and diaphragm chucks. Should you stop production 
of one kind of part and contract to produce another, 
the Turner machine, with its standard components, 
can be used again on your new job. 


2625 HILTON ROAD - 
FERNDALE 20, MICHIGAN 


DESIGNERS and . 
BUILDERS of: 
© SPECIAL MACHINES 
JIGS and FIXTURES 
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for them... 


why not have them? 


Y THEM, we mean modern, productive lathes. If 
you are using them now, you know they more 
than pay their way. Should you be struggling 
along with obsolete machines, your higher costs often 
equal new equipment costs in a surprisingly short 
period of time. 
Your turning needs may be served by only a few 
lathes. Or, they may be counted in the hundreds. 


Regardless of the number, there are probably Mon- 
arch models with the productive capacity to reduce 
your turning costs—with the inbuilt accuracy ma- 
terially to improve quality of output. 


See the job examples on the next three pages. Check 
the record of time saved; quality improved. Then 
ask your Monarch representative to show you how 
turning results like these can be secured in your shop. 


three pages 


for job examples 


Much tidier and more condensed that most—but this impressive Monarch installation is located in one of the world’s 
most respected laboratories, not a typical shop. The turning section is exclusively Monarch—23 machines strong. 
There are thirteen 10” x 20” Model EE Sensitive Precision Toolmaker’s Lathes—one Speedi-Matic—seven 13” x 54” 
Series 60 Toolmaker’s Lathes and two 16” x 102” Series 60 Engine Lathes. This customer, selecting machines for com- 
bination of accuracy and versatility so essential to experimental work, bought Monarch exclusively! 


* 


Now it can be done! Here a Monarch 20” Series 60 Lathe with 
swiveling type Air-Gage Tracer completely turns and bores 
gear blanks for helicopter transmissions. Parts are heat 
treated AISI 9310 forgings. Limits on many diameters are 
* 001”. The complexity of operations can be seen in small 
photo, and are such that efforts made to turn part on other 
tracer controlled machines without the exclusive Monarch 


Turning Time Slashed—31 hours to 12'/, hours. Users of the 
Monarch Heavy Duty Roll Turner with Monarch-Keller 
controls report consistently marked savings of which the 
following is a typical example. Operation: roughing body 
down from straight, rough turning and finishing all passes 


swiveling feature were unsuccessful. The Monarch Air-Gage 
Tracer is the most accurate duplicating device made, hold- 
ing limits of + .001” on most work, and is applicable to all 
sizes from 10” to 32” swing. Monarch Air-Gage Tracer con- 
trolled lathes may be used with equal proficiency for turn- 
ing step shafts and the turning, boring and facing of a vast 
variety of contours. 


over a 10” diameter by 30” body length. The grain iron roll 
has 13 half round passes ranging from 15%” to 1'%6” di- 
ameter. Comment: production has been increased almost 3 
times over previous conventional methods and operator 
effort greatly reduced. 


: 
. 


“No other machine can do the job as well,’’ says user. 
The unique Monarch Shapemaster Engraver pro- 
duces unusual forms and shapes —and with a 
degree of accuracy— impossible by other ma- 
chining methods. Here, it turns a television tube 
mold. Production savings of 12 - 15 up to 100 times 
previous handwork methods can be realized in 
making molds for glassware industry generally — 
also for plastics and mechanical rubber industries. 


Time saved -— 6-7 hours per piece! Admittedly, this 
hush-hush part is pretty special — an unusual electro 
formed piece of pure nickel previously ground direct 
from the electro forming. A tough machining job! But 
our Mona- Matic scores again — with only a brief grind 
required to finish the job. Two pounds of metal are 
removed in one pass of the front running tool — with 
two tools on rear slide performing prior forming cuts. 
Limit is .002” TIR overall. Wall thickness is only .017” 


Critical finish turning time cut 50°/,! This Air-Gage 
Tracer application to Monarch 25” Model N Heavy 
Duty Lathe shows Monarch equipment specially 
modified for better output. One of two machines used 
by large freight car manufacturer, it has dual car- 
riages, each with Air-Gage Tracer Slide for turning 
anti-friction freight car axles. Right and left hand 
carriages contour turn toward headstock and tail- 
stock respectively. Finish turning time is cut in halt! 


Better turn for better plastic coating. Part is extruder screw for 
electrically heated extruder made by Hartig Engine and 
Machine Co., Hillside, New Jersey. Screw is turned over 
its entire length including O.D. of worm —and journal 
at end (not shown) is threaded. Limits are *.0005”. Inter- 
mittent nature of cut and fact that stainless steel screws 
are often used testify to in-built ruggedness and accuracy 
of the Monarch Series 60 Engine Lathe used. Comment: 
there are now 3 more Monarchs in this user's plant! 


THE MONARCH MACHINE TOOL COMPANY SEE NEXT PAGE 


King-Size! It’s a Monarch Heavy Duty Lathe with plus-swing of 84”. Ideal for maintenance and 
repair — for occasional big parts, light cuts on big diameters, turning shafts with previously ma- 
chined large sections. Here it turns a paper drum — hes been adapted for rewinding paper machine 
wire drums. You can get Monarch Heavy Duty Lathes in three standard swings—20”, 25” and 32”. 


+ 


If you aren’t getting results like you’ve seen on 
these four pages, send the coupon now and get 
the details you’ve been missing. Our machine 
booklets are fully descriptive—-with data, photos, 
job reports and a list of specifications that will 


Are you Getting Results like these? 


show you why the Monarch name is so respected. 
Once you learn how Monarchs are built, you'll 
understand why they can build turning output for 
you ... The Monarch Machine Tool Company, 
Sidney, Ohio. 


Sensitive Precision Toolmaker’s Lathe-——10” Model EE ¢ Precision Manufacturing Lathe-——10” Model EE « The Speedi- 
Matic. A fast, hand screw machine « The 13” Model EE Precision Lathe « Engine and Toolmaker’s Lathes—13”, 16”, 
20” Series 61 « Heavy Duty Lathes—20”, 25”, 32” » The Mona-Matic. For high production metal turning « The Air-Gage 
Tracer e Monarch-Keller Form Turning Machines « Motor-Trace Lathes e Rell Turning Lathes ¢ The Shapemaster Engraver 


THE MONARCH MACHINE TOOL COMPANY, Sidney, Ohio 


Gentlemen: 
[-] Please send me complete descriptive literature. I am inter- 


ested in the following types of lathes 


{_] Please have a Monarch Sales Engineer call on me. 
NAME TITLE 
COMPANY 

ADDRESS 


city ZONE 


FOR A GOOD TURN FASTER .. . TURN TO MONARCH 


» 
Ty; ‘4 Gi rch 
3 
"| TURNING MACHINES 
2 
: 4 
: Ong 
LG 


UNIVERSAL sonrine cuucks 


FOR ALL TYPES OF ROUGH 
AND FINISH BORING 


COMPLETELY ENCLOSED 
MECHANISM 
KEEPS OUT DUST 


COMPACT AND RIGID AND GRIT 


FOR ROUGH BORING 
WITHOUT CHATTER; 


PRECISE AND ACCURATE 


' ~~ FOR FINISH BORING 


POSITIVE BUILT-IN 
CENTER STOP FOR 
MILLING, DRILLING 
AND REAMING HARDENED AND 
GROUND 
WEARING PARTS 
FOR LASTING, 
TROUBLE-FREE 
ACCURATELY PERFORMANCE 
BALANCED FOR THE 
HIGH SPINDLE SPEEDS 
OF MODERN 
BORING MACHINES 


Write to Universal Engineering Sales Co., 1060 Broad St., Newark 2, 
N. J.; 5035 Sixth Ave., Kenosha, Wis.; or the home office. 


UNIVERSAL 
ENGINEERING 


COMPANY 
STANDARD COLLET CHUCK 


FRANKENMUTH 2, 
MICHIGAN 

FLOATING COLLET CHUCK 

BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 
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DEPENDABILITY ... backed 
by 38 Years of Know-How! 


CIRCULAR HEADS WITH TIE RODS 


/ 
/ 
0. 016,010 —~ f/f 
/ 


SQUARE HEADS WITH TIE RODS f 


/ 
/ 


SPACE 
T-J (3) T-J / SAVED 


T-J SPACEMAKER .. . provides additional room for 
dj U without ificing strength. 


Off shelf delivery all styles 
to 3" bore in increments of 
1” to 12” stroke. 


AIR CYLINDERS 


Streamlined design of the new T-J Spacemaker eliminates tie rods... saves up to 40% in 
mounting space! It’s performance-proved . . . super rugged with extra high safety factor... 
solid steel heads . . . heavy wall, precision honed, hard chrome plated, seamless steel 
body .. . leakproof cylinder head to body construction ... heavy duty, hi-tensile, hard 
chrome plated piston rod. 
Available with the new T-J Super Cushion Flexible Seals which insure positive 

cushion with automatic valve, action for fast return stroke. Many standard sizes and 
styles... for pushing, pulling, lifting, clamping or control jobs. T-} dependability. 
Write for bulletin 454. The Tomkins-Johnson Co., Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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VEXTRA HIGH SAFETY FACTOR! Af | 
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LOOK CLOSELY AT THIS PICTURE 
OF GRINDER PRODUCTION AND SEE WHY... 


for a manufacturer requiring precision grinding 


Thompsons. 
operated continuously 


| After twelve years continuous manufacture of with much 
| precision ground products, ten Thompson Surface LESS 
| Grinders proved so efficient and economical that 
DOWNTIME 


this manufacturer ordered four more machines. 


Thompson Grinders are available in a wide range 
of types and sizes from 6” x 18” to 72” x 384” to 
meet all production, special or tool room grinding 
requirements. The Thompson line includes machines 
from giant Hydrial Way Grinders to automatic 
Truform Jet Blade Contour Grinders, Dual Rotary 
Grinders and Broach Grinders. 


it will pay you 
to invest in 


CONTACT THOMPSON TODAY FOR HELP WITH YOUR MACHINING PROBLEMS 


Grinders | 
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THE THOMPSON GRINDER COMPANY @ | 


THREE WAYS to protect production accuracy 


To meet closest limits of accuracy and protect production, 
Van Keuren is currently furnishing three types of gage blocks: 


1—SOLID SQUARE MASTER BLOCKS 
2—RECTANGULAR REFERENCE GAGES 


3—MICROGAGES 


Shipment on complete sets of any of these three types 
can be made within 60 days from receipt of order. 


VK Solid Square Master Blocks are accurate to 
000004” per inch of length and are designed for 
laboratory use or to standardize all shop dimensions. 
Large wearing surface; perfect parallelism. Available 
in 85- and 41-block sets and guaranteed uncondi- 
tionally for 5 years not to exceed .0001” in wear. 


VK Rectangular Reference Gages are guaranteed ac- 
curate to .000008” per inch of length and are designed 
for the inspection department or precision set up 
work. They are available in 81-block and 33-block 
sets. Individual blocks from either of these sets can 


178 WALTHAM STREET, 


also be furnished. Certificate of size is also furnished 
with each set. 


VK Microgages are accurate to plus .000012”, minus 
000008” per inch of length and are designed as 
working gages for shop use . . . to put accuracy at 
the machine. Wearing surface is 40% greater than 
that of rectangular gage blocks hence their long- 
wearing quality. Available in several set com- 
binations. 


Van Keuren Gage Blocks are fully described in Cata- 
log and Handbook No. 35, yours for the asking by 
writing: The Van Keuren Co., 178 Waltham St., 
Watertown, Mass. 


WATERTOWN, MASS. 


Light Wave Equipment © Light Wave Micrometers © Gage Blocks ® Taper 

Insert Plug Gages © Wire Type Plug Gages © Measuring Wires © Thread 

Measuring Wires © Gear Measuring System © Shop Triangles © Carboloy 

Cemented Carbide Plug Gages © Carboloy Cemented Carbide Measuring Wires 
Chrome Carbide Taper insert Plug Gages 


142—MACHINERY, May, 1954 


For more information on products advertised, use Inquiry Card, page 247 


‘ 
| 
| 


There are times when 
expressions speak 
fouder than words, 


Here’s a group of distinguished steel 
mill roll executives watching a demon- 
stration on a 26” Capacity ‘‘AMERI- 
CAN” Hydraulic Roll Lathe—judge 
for yourself whether or not they are 
satisfied with what they saw. 


These machines are performing 
‘‘miracies’’ in savings in many of the 
best known roll shops in the country. 
They have introduced a brand new 
machining technique that has revolu- 
tionized the art of roll turning. They 
reproduce work shapes from a template 
faithfully and accurately not only on 
steel mill roll bodies and necks, but 
on such work as spindles, motor shafts, 
valve stems, step shafts, piston rods, 
axles and a wide variety of chucking 
work having irregular contours. 


Evidence from hundreds of installa- 
tions proves beyond a shadow of a 
doubt their leadership as top-flight 
cost reducers. Was there ever a time 
when cost reduction was more urgently 
needed? 


If it's proof you want. just _ us a 
line—no obligation. 


| 
> 
= 
THE AMERICAN TOOL WORKS CO. Cincinn 
- Cincinnati 2, Ohio, U.S.A. 
| LATHES AND RADIAL DRILLS 
| 


EFFICIENT PRODUCTION 


¢ Another team of two BIRDSBORO Hydraulic Presses 


at work in North American Aviation Company. 

STEEL MILL MACHINERY 

HYDRAULIC PRESSES It will pay you to find out why BIRDSBORO specializa- 
CRUSHING MACHINERY tion in press design can help you get maximum production 
otanndooareeadd from your present plant setup...or make your new 
STEEL CASTINGS 

Weldments “CAST-WELD’ Design 
ROLLS: Steel, Alloy tron, Alloy Steel 


plant a model of efficiency. 


HP 15-54 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PENNA, Offices in Birdsboro, Pa. and Pittsburgh, Pa. 
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GRINDING DATA 


Diameter . . . 1.93” 
Pitch . . . Approx. 6 
Form . . . Worm 
Thread .. . 4-Start 
Lead .. . .6797" 

Helix Angle . . . 6° 37’ 
Thread Length . . . 1%" 
One way grinding 

Stock removed . . . .089” 
Crush Dressing of Wheel 


AUTOMATIC WORK CYCLE 
Automatic In Feed 
Automatic Sizing 
Automatic Wheel Trueing 
Automatic Lubrication 


Automatic Coolant System 


— 
4 PIECES PER LOAD 


These four-start worms are ground — four at a 
time in a single pass — from the solid. A multi- 
ribbed wheel is crush-dressed every 48 pieces 
(twelve arbor loads). The finish on these parts 
and the rate of production — exceed those possible 
by any other methods. 

This is a typical example of how the FULLY 
AUTOMATIC WORK CYCLE of Jones & Lamson 
Automatic Grinders assures rapid metal removal, 
accuracy of form and quality of finish. 

Because of today’s challenge for increased production at 

a higher degree of accuracy, Automatic thread and Form 


Grinders are replacing other methods for producing this 
class of work. 


On the basis of increased quality and more production per 
labor hour, we invite the opportunity to improve upon 
your existing methods. 


Machine Tool Craftsmen 


JONES & LAMSON MACHINE CO., 512 Clinton St., Dept. 710, Springfield, Vt., U.S.A. 
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for 
at greatly reduced cost = Jf 


If you make anything that can be cold-roll-formed in fair 
quantities, you may be sure it will mean either higher pro- 
duction or greatly reduced cost, or both. Moreover, because 
roll-formed shapes can be designed for highest strength- 
weight ratio, this method often affords material savings 
exceeding the entire conversion cost. 

There may be some operation in your plant where cold- 
roll-forming would prove more economical than present 
methods; or you may be buying components made by other 
methods, which you could make yourself at greatly reduced 
cost. Sometimes other operations, such as curving, coiling, 
embossing, perforating, welding, etc., can be combined 
with roll-forming at little or no extra cost. In any case, feel 
free to consult Yoder engineers as to practicability and cost 
of applying a cold-roll-forming machine to any operations 
you have in mind. 

The Yoder Book on Cold-Roll-Forming may prove of 
interest to you. It’s yours for the asking. 


THE YODER COMPANY » 5504 Walworth Ave. Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and faith machinery 
ote GANG SLITTING LINES for Coils and Sheets 
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Automatic Power Feed 
and rugged Blade 
Welder optional at 
extra cost 


% Variable Speed # 

4 Drive > 
cuts anything that = 
can becut 


The Walker-Turner 16” Variable Speed Band Saw 
cuts as you want it to cut. Always on the job, this 
LIGHT-HEAVYWEIGHT is easily set at exactly the right 
speed for any stock you work: tough steel...non- 
ferrous metals... plastics... wood. No time lost in 
belt changes, no efficiency lost because of inade- 
quate speed range. See this versatile precision tool 
with Variable Speed Drive at your Walker-Turner 
distributor now. 


There is much more to this Walker-Turner 
LIGHT-HEAVYWEIGHT story that our factory-trained 


ORILL PRE f Hand and Power Feed © RADIAL DPILLS 
Vy 1 and Metal tting BAND SAWS @ TILTING ARBOR SAWS 
RADIAL SAWS @ JIG SAWS © LATHES © SPINDLE SHAPERS © JOINTERS 
BELT AND D be JRFACERS © FLEXIBLE SHAFT MACHINES 


A turn of the handwheel — while the 
machine is running—sets blade 
speeds in stepless variation from 50 
to 450 SFM in low range, or 500 to 
4500 SFM in high range. Indicator 


registers exact speed 


distributor in your area would like to tell you. You 
will find him an expert on industrial equipment, a 
good man to know. And he’s as near as your phone. 
So why not call him, or write us for his name and 
more information—today! 


WALKER-TURNER 


* DIVISION 
KEARNEY AND TRECKER CORPORATION 
PLAINFIELD, N. J. 
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blade clearance 
indicator 


... precise adjustment, easily 
and quickly made by the 
operator, gives correct blade 
es hg clearance for any gauge or 
another type of metal, minimizes 
burrs and greatly prolongs 
blade life. 


shear feature 


Other exclusive Columbia 
features are explained in detail in 
i FREE Bulletin No. PS-1. Write for.it and the name 
TEEL of your Columbia distributor today ! 
SQUARING Columbia Division, The Lodge & Shipley Co. 
SHEARS Hamilton 1, Ohio 
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features specifically designed and refined to give low-cost, 
| quick-set The Blode Clearance lets the operator, 
~ bl d adjust blade clearance quickly and easily. This feature eliminates 
- age, aiting for supervisory personnel, gives burr-free shearing on any 
gauge metal and significantly increases blade life, 
ae a diu stm ent a Other | features you should know about include the exclusive = 
clutch, hydraulic hold-downs, jog control for ram and others, 
Combine these with basic rigidity; rugged mechanism and long-lasting 
accuracy and you have the answer to low-cost shearing... the 
and POWER PRESS BRAKES 


walt ht Gell travels 
fast 135 mphd the Randi 

TURNING TOOL Is fest tow — 
can be changed from ow fo 


in 16 seconds. 


TOOLS IN 
ONE. 


Does the job of fourteen tools. . . it’s 
the only tool of its kind on the market. 
Drilling and turning; turning; centering 
and burnishing; pointing and form 
turning; drilling and chamfering; 
pointing . . . The R and L TURNING 
TOOL performs all these jobs. It is 
constructed of tough, heat-treated 
alloy steel . .. guaranteed not to bend 
or give way. 


OLS 


1825 BRISTOL STREET > 


AVAILABLE FOR ACORN SHES) UNIVERSAL TOOL POST 
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PHILADELPHIA 40, Or 
: RELEASING MOLDERS, 
TORREY BACKREST HOLDER 
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Accurate 


NICHOLS 


Sensitive 
Versatile 


A compact, rugged miller that gives the tool 
room what it demands — extreme accuracy 
and utmost flexibility. The NICHOLS TOOL 
ROOM MILLER is arranged for sensitive hand 
screw feed. It has generous table surface 
of 8%" x 30”, with 19” longitudinal travel. 
Precision feed screws are fitted with over- 
size, easy-reading micrometer dials. Large 
hand wheels provide the element of “feel” 


Mi 
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MANUFACTURED BY W. H. NICHOLS COMPANY, WALTHAM, MASSACHUSETTS 


76-E MAMARONECK AVE e WHITE PLAINS, N. Y. 


so important in precision milling. Rise-and- 
fall spindle enables easy handling of many 
difficult operations —increases usefulness — 
simplifies set-ups. Readily available are di- 
viding head, vertical attach- 
ments, vises, and a full line of 
milling accessories. Priced sur- 
prisingly low. Descriptive litera- 
ture sent on request. 


"NATIONAL DISTRIBUTORS” 


For more information on products advertised, use Inquiry Card, page 247 
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There are lots of ways to 


PIERCE METALS 


But here’s 


Precision Multiple Piercing 
Cost 


DANLY HYDRAULIC METALWORKING EQUIPMENT 


Pierce metal faster, with greater accuracy and at less cost. In a single 
setup for multiple piercing . . . or riveting, punch extruding or trimming... 
you can reduce costly handling by combining operations into a single 

setup. Danly Hydraulic Metalworking Equipment is engineered to meet 
your specific needs. Exclusive all-hydraulic action permits smooth 

operation, minimizes break-through shock, automatically strips each station 
and simplifies fixturing. Find out more about high production multiple 

hole piercing in a single setup—write today for specia) Danly Hydraulic 
Metalworking Equipment Bulletin. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue + Chicago 50, Illinois 


One setup pierces seven irreg- 40 holes are pierced simultane- _ Irregular holes are pierced fast 
ular holes and trims this car ously in this automotive frame and accurately in this stainless 
door inner window frame. member on a Danly machine. steel jet engine part. 


A 
; 
\ 
4 
| 
eee - 
2 
3 
‘ 
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BENDIX WESTINGHOUSE Auto- 
motive Air Brake Company, Elyria, 
Ohio, keeps dozens of automatics— 
Greenlees, National Acmes and others 
—working steadily. 

Some ten years ago, a Texaco Lu- 
brication Engineer was called in for 
consultation on certain cutting oil 
problems. He recommended Texaco 
Cleartex Oil to be used as both cutting 
coolant and machine lubricant. Im- 
mediately, bearing failures virtually 
ceased, tool life was greatly extended 
and machine maintenance costs came 
down. These benefits have continued 
now for more than a decade. 

Texaco Cleartex Oil—one of the 
complete line of Texaco Cutting, 
Grinding and Soluble Oils—is espe- 
cially designed for the double job of 
coolant and machine lubricant. It has 
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outstandingly high resistance to oxi- 
dation. Keeps metal free from rust 
and corrosion, and has the film 
strength to protect tools and keep 
them sharp. 

Let a Texaco Lubrication Engineer 
specializing in cutting coolants help 


you do all your machining better, 
faster and at lower cost. Just call the 
nearest of the more than 2,000 
Texaco Distributing Plants in the 48 
States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N Y. 


For more information on products advertised, use Inquiry Card, page 247 
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By LORING F. OVERMAN 


The Defense Materials System Revised 


AE long-awaited revision of the 

Defense Materials System was 
announced in Washington late in 
March, after being previewed by the 
Cabinet and approved by the Defense 
Department. The revision is planned 
as a major simplification of defense 
priority regulations, and the new ver- 
sion is expected to remain in effect at 
least until June, 1955. At that time, 
the Defense Production Act will ex- 
pire, unless extended. 

Under the Defense Materials Sys- 
tem which replaced the Controlled 
Materials Plan last summer, produc- 
ers were no longer required to file 
reports on their use of steel, copper, 
and aluminum. The manufacturers of 
“B” products for the military were 
permitted to self-certify their re- 
quirements for controlled materials. 
Only the manufacturers of “A” prod- 
ucts—tanks, ships, aircraft, and 
other items entirely military—were 
required to submit advance estimates 
of their own requirements, and those 
of their subcontractors. 


The New Defense Materials System 


The new and simplified DMS pro- 
cedure has two purposes. The first is 
to ease the bookkeeping burden of 
contractors serving the military. The 
second is to keep in working order a 
reporting system which could be ex- 
panded quickly in the event of a new 
emergency. The new rules (available 
in detail from the Business and De- 
fense Services Administration, Wash- 
ington 25, D.C.) provide that prime 
contractors for “A” products will not 
be required to gather materials re- 
quirements from subcontractors, and 
then pass allotments and production 
schedules all the way down the line. 
Instead, they need account for only 
85 per cent of their allotments—the 
needs of their own plant and that of 
the first echelon of subcontractors. 

Surveys made by the Defense De- 
partment are understood to have re- 
vealed that by far the greatest per- 
centage of metal used on a contract 
is required by the few contractors in 
the upper levels of the job. Such a 
concept relieves hundreds of small 
contractors from reporting require- 
ments for small parts of planes, 


tanks, ships, and so on, but permits 
planners to keep a fairly accurate 
check on all metals needed by know- 
ing about the 85 per cent. 


Plant Expansion Continued 
The new DMS rulings should be 
of interest to the 4000 or more plants 
that plan to expand their facilities in 
fiscal 1954 in order to participate in 
defense contracts. The figure of 4000 
came in for some discussion before 
the House Appropriations Sub-com- 
mittee recently when the Depart- 
ment of Defense indicated that it 
will be required to process this num- 
ber of applications for rapid tax 
amortization. Members of Congress 
seemed somewhat surprised at so 
large a total, in view of cutbacks 
announced or contemplated. 
Defense Department spokesmen 
pointed out that 9100 applications 
were processed during the current 
fiscal year. They explained that 
ninety expansion goals remain open, 
requiring further facilities, including 
both construction and equipment. 
Meanwhile, the Senate Interior 
Committee has been studying the 
problem of strategic materials. Com- 
mittee members indicated that they 
favor taking whatever steps may be 
necessary to bring about an im- 
provement. Committee Chairman 
Malone observed that high produc- 
tive capacity is one of our most 
strategic weapons, but is dependent 
on adequate supplies of materials. 
In addition to the foregoing proj- 
ects, which are certain to involve 
large quantities of machinery of 
many types, another Defense Mobili- 
zation procedure (DMO VI-4) has a 
bearing on the machinery industries. 
This is an official Defense Mobiliza- 
tion Order to encourage “protective 
construction” for the nation’s pro- 
ductive facilities. The order promises 
accelerated tax amortization and 
inducements for  attack-proofing 
manufacturing plants, 


Surplus Disposal Studied 

Second only to the question of 
whether there will be an ample back- 
log of orders for new equipment is 
another—“What will be the market 
impact of huge surpluses?” Defense 


Mobilization Order (DMO V-3) out- 
lines a policy that Defense Mobiliza- 
tion Director Arthur S. Flemming 
believes will not affect markets 
adversely, at least to any great ex- 
tent. The policy provides that sur- 
pluses first be used to supply un- 
filled needs in the national defense 
stockpile. If stockpile goals are filled, 
the surpluses will be held by the 
Government for eventual disposal. 
Sales will require the approval of the 
President, and will be conducted only 
after public announcement. 


Small Business Encouraged 

An important Military Depart- 
ment Order No. 4100.9 reaffirms the 
policy of the Pentagon “to obtain for 
small business concerns the greatest 
practicable participation in the de- 
fense procurement program, both 
through prime contracting and 
through encouragement of subcon- 
tracting.” However, Assistant De- 
fense Secretary Charles S. Thomas 
explained that the primary consider- 
ation “shall be that of securing per- 
formance or deliveries at the time, 
in the quantity, and of the quality 
required for the defense program.” 

Under the new basie policy, the 
Small Business Administration may 
assign one or more representatives 
to contracting offices of the military 
departments. These offices will afford 
small business specialists an oppor- 
tunity to join in screening all pro- 
posals (except classified projects) to 
determine whether small business 
firms are qualified to bid. In some in- 
stances, bidding will be limited to 
small business firms, but the Serv- 
ices reserve the right to reject bids 
if they feel it to be in the best in- 
terest of the Defense Program. 


EPRESENTATIVES of both big 

and little business should be 
interested in proposed legislation 
recommended by the Commerce De- 
partment. In hearings before the 
House Judiciary Sub-committee, the 
Commerce Department favored a bill 
to require registration of persons 
selling to the Government on a com- 
mission basis, but exempting sala- 
ried personnel of manufacturers and 
commercial agencies. 
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FEED FINGERS 


WAG 


Automatics 


Assure Maximum Production 
at Lowest Cost 


Reduce tooling costs and step 
up production on your New Britain 
Automatics with HARDINGE customer 
shop-proved collets and feed fingers. 


% Also available for the following 
automatics: Cone, Greenlee, Gridley 
and Acme-Gridley, National Acme. 


HARDINGE Style “B" 
Master Feed Finger 


HARDINGE Style “S” Master Collet 


HARDINGE Regular Feed Finger HARDINGE Regular Collet 


Choose for your requirements: 
Hardinge Master Collets and Feed Fingers . . . Hardinge Regular Collets and Feed Fingers . . . 
The only master collet with no work Precision made, hardened and ground 
pressure on the screw. internally and externally. 

Pads are completely interchangeable 
among machines of similar capacity. 
One source of supply for all collets and feed fingers. 


HARDINGE BROTHERS, INC., ELMIRA, 'N. Y. 


los Angeles Elmira 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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It Pays to Use Standard 


Commercial Parts 


has been a power- 
ful factor in the development of American 
industry to its high production level. Immeas- 
urable benefits have accrued to the metal- 
working industry through the adoption of 
dimensional and design standards for innu- 
merable machine components. Think of the 
confusion that would exist today if screw 
threads, gear teeth, splines, and other ele- 
ments of design were left to the whims of the 
individual drafting department! 


There are, however, many concerns which 
do not take full advantage of the standard- 
ized parts that are commercially available, and 
frequently make in their own shops compo- 
nents that could he bought far more economi- 
cally on the open market. Up to a short time 
ago, one concern made a special stud for its 
own use at a cost of $27 per 1000 studs. While 
paging through a technical magazine, one of 
the firm’s engineers came across a stud com- 
mercially available which would be equally 
suitable for the required service and could be 
purchased at a cost of only $14 per 1000 
studs. Savings—48 per cent. 


Today, standard parts can Fe bought for 
jigs, fixtures, and dies that were formerly 
made by individual tool-rooms. Because drill 
bushings, dowel-pins, clamps, and punches 
are produced by specialist concerns on a quan- 
tity basis, they can invariably be bought at 
considerably less than it would cost to make 
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only one or two at a time. The cost-conscious 
tool designer will modify his drawings when- 
ever possible so as to enable the use of com- 
mercially available standard parts. 


Much time can be saved in the drafting- 
room by specifying standard parts, since the 
making of many detailed drawings is elimi- 
nated. Design problems are frequently sim- 
plified, as for example when a standard clamp- 
ing device can be employed on some jig or 
fixture. To design a special clamp might entail 
hours of time. Also, many advantages can be 
derived from the adoption of a tool standardi- 
zation program. 


Many shops customarily develop their own 
standards for parts that they themselves make. 
In such cases, the wise policy for the engineer- 
ing department is to consult with the produc- 
tion executives to insure the development of 
the most economical design from the manu- 
facturing standpoint. It must be remembered 
that the standard part will be made time and 
again, and therefore should be carefully ana- 
lyzed to insure that cost will be as reasonable 
as possible in line with required quality. 


Standardization of machine and tooling 
components—whether for manufacture in the 
user’s shop or for purchase on the market— 
eliminates many production problems, de- 
creases costs, and reduces maintenance. 
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Under actual shop condi- 
tions the part shown at the 
right was produced in quan- 
tity on a Brown & Sharpe 
O. G. automatic. First the 
parts were produced from 
B1113. Then Ledloy from 
Ryerson stock was used. 
Here are the results: 


MACHINING TIME 


B1113 
Seconds per part... .33 


Ledloy 
24 


Hours per 


1000 pieces. ..13.15 9.57 


COST PER 1000 PIECES 


Set-up cost... ..$00.50 $00.50 


Machine time 
and labor based 
on $5 per hour. ..65.75 


Steel cost.. ......7.92 
$74.17 


47.85 
9.03 


$57.38 


$16.79 saving 1000 parts 


using Ledloy from Ryerson 


in a wide range of sizes. And your Ryerson repre- 
sentative will be glad to give you all the engineer- 
ing data on this remarkable free-machining steel. 
We suggest you order a trial quantity now. 


In shops throughout the country Ledloy is effect- 
ing similar savings—establishing its superiority 
over all other free-machining steels. Since switch- 
ing to Ledloy, one shop reports an increase in 
production of 54%; another 43%; still another 75% ! 


On the average, this remarkable lead-lubricated 
steel brings net savings of 25% or more every- 
where it is used by permitting much faster feeds 
and speeds (25 to 50% faster than B1113) and by 
extending tool life as much as 200%. Still Ledloy 
retains the strength and other good qualities of 
an open hearth steel. Machines to an unusually 
clean, smooth finish—bends, crimps, swedges or 
rivets easily. 

You can get quick shipment of Ledloy in any 
quantity from your nearby Ryerson plant. Rounds, 
squares and hexagons are immediately available 


PRINCIPAL 
CARBON STEEL BARS—Hot 
rolied & cold finished 
STRUCTURALS — Channels, 
angles, beams, etc. 
PLATES—Many types includ- 
ing Inland 4-Way Safety Plate 
SHEETS—Hot & cold rolled, 
mony types & coatings 
TUBING — Seamless & welded, 
mechanical & boiler tubes 


PRODUCTS 
ALLOYS —Hot rolled, cold fin- 
ished, heat treated 
STAINLESS—Allegheny bars, 
plates, sheets, tubes, etc. 
REINFORCING — Bors& Acces- 
sories, spirals, wire mesh 
BABBITT —Five types, also 
Ryertex plastic bearings 
MACHINERY & TOOLS —For 
metal fabrication 


RYERSON STEEL 


JOSEPH T. RYERSON & SONS, INC. PLANTS AT: NEW YORK © BOSTON e¢ PHILADELPHIA © CHARLOTTE,N.C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO ¢ CHICAGO © MILWAUKEE ¢ ST.LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE ¢ SEATTLE 
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Fabricating 
Stainless-Steel 
Tanks for 
Liquid Storage 


By 
Raymond H. Spiotta 
Assistant Editor 


MACHINERY, May 1954 
Volume 60—Numbe; 9 


Tanks designed for the sanitary storage 
of hot or cold liquids and semi-liquids 
are constructed from stainless-steel sheet 
at the Little Falls, N. Y., plant of the 
Cherry-Burrell Corporation. Inert-gas and 
submerged-arc welding and the use of a 
great number of portable electric tools 
insure rapid production. 


ANKS in which milk, juices, pharmaceu- 

tical liquids, and other fluids are to be 

stored, and sometimes refrigerated, must 
meet rigid specifications with regard to mate- 
rials and fabrication. This is necessary in order 
to effectively guard against contamination due 
to leakage or chemical action. All-welded stain- 
less-steel tanks built by the Cherry-Burrell Cor- 
poration meet these requirements. 

The tanks are constructed with a corrosion- 
resistant inner lining. One feature of this lining 
is a unique “cold wall” construction consisting 
of individual channels welded to a_ backing 
plate to form circulating tubes for the refriger- 
ant. This cold wall may run completely around 
the tank or around any portion of it, depending 
on the specific requirements of the unit. The 
channels extend around the periphery of the 
tank lining and terminate in two header tubes 
which connect the open ends of all the channels 
at each side. 
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Pre-cut sheets of 10-gage AISI Type 304 
stainless steel are butt-welded together to form 
the backing plate. A special inert-gas metal-are 
welding machine, shown in Fig. 1, is used for 
this operation. It is powered by a 200-ampere, 
40-volt Lincoln generator. The sheets are in- 
serted between two rails and located against 
stops where they are clamped in position. A 
Linde “Oxweld” traveling head floods the molten 
area With a chemically inert blanket of helium 
gas as it moves across the length of the seam. 


Fig. 1. Stainless-steel backing 
plate is welded in this inert-gas 
metal-arc welding machine. An 
operator checks the progress of 
a hydraulically driven traveling 
head, 200-ampere, 40-volt 
Lincoln generator supplies the 


necessary power. 


More than 200 lightweight, yet powerful, port- 
able electric tools are in service at this plant. 
One of the “Hicycle” grinders is shown in Fig. 2 
being applied to the butt-welded seam of the 
backing plate. These tools, manufactured by the 
Chicago Pneumatic Tool Co., operate on 220-volt, 
three-phase, 180-cycle current, which is sup- 
plied by a General Electric 25-K.V.A. motor- 
generator set. Provided with such a variety of 
tools, the worker can select the right tool for 
the right job. 


Fig. 2. Portable electric grinders 
are used to finish the butt-welded 
seams of the backing plates flush. 
In this view a worker is shown 
using one of the more than 200 
Hicycle electric tools that are em- 


ployed in the plant. 
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3. Individual channels are 
placed in the clamping fixture of 
a submerged-are welding ma- 
chine. Before each run. a test 
specimen is welded. sectioned. 
and etched to check the penetra- 
tion of the weld. in this wav uni- 


formity of the joints is assured. 


After the excess weld is ground from the 
seams, they are polished to a 180 grit finish on 
the side that is to form the inner surface of 
the lining. The seams on the outer side are pol- 
ished flush. 

Construction of the cold-wall surface begins 
with the tack-welding of the center refrigerant 
channel to the backing plate. Manually operated 
clamps hold the plate in position on the feed 
table of the specially constructed submerged-arce 
welding machine seen in Fig. 3. A second chan- 
nel is lined up adjacent to the first and secured 


Fig. Phe submerged-are welding 
head is guided on rails alone a V- 
shaped trough at the base of which 
are clamped the channels to be 
welded. The head is hydraulically 
actuated. An electrode wire 3/32 


inch in diameter is used. 


MACHINERY, 


in place by a double locking fixture which 
forms a part of the welding machine body. 
There is a safety device on the far end of the 
machine to prevent the hydraulic locking fixture 
from accidentally closing while the operator’s 
hand is inserted. 

An electropneumatic power drive is utilized to 
feed a Lincolnweld head along rails at a speed 
of 102 inches per minute. The weld is made 
within a V-shaped trough formed by the two 
sides of the clamping fixture. This trough, to- 
gether with the welding head, is shown in Fig. 4. 


. 
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Electric lights installed along the upper edge 
of one side of the vee illuminate the operation. 
A 3/32-inch diameter Type L 18-8 electrode 
wire is used. Electric power is supplied by a 
600-ampere, 40-volt Lincoln generator which is 
adjusted to deliver 440 amperes at a pressure of 
31 volts for this operation. 

An electric gear-driven mechanism indexes 
the feed table a distance equal to the width of 
one channel each time a button is depressed. 
The plate is fed and the channels welded from 
the center to one end, after which the procedure 
is reversed, This tends to equalize any stresses 
or warpage that may have been set up in the 
metal. An over-all view of the operation may 
be seen in Fig. 5. The welded section is shown 
emerging from the machine in Fig. 6. Separately 
mounted balls, such as those seen on the table 
frame in the illustration, provide the contact 
surface over which the plate rides during feed- 
ing. After welding, the brittle coating of flux 
is removed with a 6-inch diameter wire wheel 
held in a Hicycle grinder. 

Quality control is employed to maintain a 
constant check on this phase of production. Be- 
fore each run, a test section is welded. This sec- 
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Fig. 5. General view of tank shop showing partially completed tanks in background. 


Submerged-are welding of cold-wall section is being 


performed in foreground. 


tion is cut apart and the weld area etched. In 
this way, consistent penetration is assured. 

Completion of the developed blank for the 
inner lining is accomplished by welding 12-gage 
sheets of the same type of stainless steel to 
both ends of the cold-wall section. The inert- 
gas welding machine that was used for building 
up the backing plate is employed for this opera- 
tion. After welding, the seams are cleaned up 
by using portable electric polishers and Lea 
polishing compound. 

A 16-foot Bertsch roll is used to form the 
sub-assembly to the required diameter. This ma- 
chine is capable of handling hot-rolled steel 
sheets up to 1/4 inch in thickness. The weld- 
ment is fed between the two front rollers, as 
illustrated in Fig. 7, then deflected upward by 
an adjustable rear roller, thus imparting the 
desired curvature to the work-piece. A bar sus- 
pended overhead supports the plate as it leaves 
the rolls, while a second bar supports the straight 
portion. This second bar is elevated to facilitate 
feeding, Fig. 8. 

The entire cold-wall area is polished with a 
180 grit compound, first with a sewn cloth 
wheel, then with a loose cloth wheel. Brown 
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Fig. 6. 
pleted, the table is indexed the 


{fier each weld is com- 


width of a single channel semi- 
cold-wall 


tion is shown emerging from the 


automatically. A sec- 


welding machine. 


kraft paper is applied to this concave surface 
with Paisley paste, following which the seams 
are covered with adhesive cloth. This is to pro- 
tect the surface from abrasion or other damage 
during final assembly. 

Deep-spun stainless-steel heads make up the 
end members of the inner lining. The heads 
are spun and polished at the Utica Steam Engine 
& Boiler Works, Fig. 9. After being received at 
the Cherry-Burrell plant, the head destined for 


the front of the tank is laid out and a manhole 
opening is cut. Other openings are shown being 
roughed out with a hand-held grinder in Fig. 10. 
Reinforcing rings are tack-welded to the spin- 
nings to supply rigidity during assembly. The 
inner surfaces of the heads are then lined with 
asbestos paper to protect the polished surface. 

Assembly of the heads to the lining is facil- 
itated by the use of a Ransome fixture, which 
consists basically of two sets of motor-driven 


hie. 7. Bars suspended overhead support both ends of the 


lining as it is fed through 16-foot rolls. 
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Fig. 8. After lining is started 
through the rolls, the bar sup- 
porting the straight end is ele- 


vated to facilitate feeding. 


rollers mounted in two V-shaped castings. The 
fixture is designed to support the lining at both 
ends and to roll it about its longitudinal axis 
for ease in welding the seam. As the lining body 
is wrapped around the heads, tack welds are 
made along the seams. An overlap remains when 
the wrap-around is completed. This is cut off 
with a Stanley No. 208 “Unishear.” The joint is 
also tack-welded. 

An inert-gas are-welding gun, which is held 
by hand, Fig. 11, is employed to complete the 
joining of the tacked seams around the heads 
and along the lining joint. Filler rods are used 
in these external operations. Inside the tank 
lining the head joints are welded in the same 
manner except that welding guns with consum- 
able electrodes are utilized. A flexible vacuum 
line is inserted through the manhole to remove 
generated gas and circulate fresh air. When all 
this has been completed, the reinforcing rings 
are cut off. 

Necessary outlets and fittings are fastened 
to the heads by ordinary metallic arc-welding 
methods. Two header tubes are welded in place, 


Pie. 9. Stainless-steel heads jor the inner 
lining of the tanks are being polished sub- 
sequent to spinning. This operation is 
carried out at the Utica Steam Engine & 


Roiler Work 


4 
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Fig. 


eyele portable grinder to rough out re- 


10. Operator is shown using a Hi- 


quired openings in a spun head, 


one over each set of cold-wall refrigerant tube 
ends. After this, the top seam, head seams, and 
outlet joints are ground and polished with Lea 
compound, as shown in the heading illustration. 
All tools, wheels, and grit are removed from the 
lining, together with the paper and adhesive 
cloth protective coverings. 

Pressure testing for leaks due to faulty welds 
follows. An air test is performed in which the 
tank lining is pressurized until 5 pounds per 
square inch is attained. While this pressure is 
held, a heavy soap solution is applied to all 
seams and joints. The formation of bubbles 
would indicate points of leakage. 

Thorough solvent cleaning of all cold-wall 
manifold parts precedes hydrostatic testing. 
Water is pumped into this section under a pres- 
sure of 350 pounds per square inch while care- 
ful inspection is made for possible leaks. After 
the test has been satisfactorily completed, the 
water is drained out and an air hose attached 
to each header tube to insure adequate drying. 
Protective caps are placed over the open tubes 
to prevent the entrance of any moisture or for- 
eign matter. This hydrostatic test is followed by 
another test employing ammonia. Testing with 


Fig. Ll. Previously tacked seams 
are finish-welded with an inert- 
vas arc-welding gun. Filler rods 


are fed into the weld sone. 
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ammonia will reveal leaks that may not be de- 
tected by either air or hydrostatic testing. 
Each lining assembly is completely insulated 
to aid in the economical refrigeration of the fin- 
ished storage tank. First the cold wall is sprayed 
with “Insul-Mastic,” a vinyl vapor-seal intended 
for thermal insulation. Then the complete lining 
is covered with a 2-inch thick layer of cork. Two 
rows of heavy wood planks are placed on each 
side of the lower portion to form a saddle for 


Fig. 12. When a high degree of corrosion 

resistance must be provided, the tank is 

sprayed with metallic sine prior to the ap- 
plication of a finish coat of paint. 


carrying the weight of the lining. Both the in- 
sulation and the planks are secured in position 
with steel straps. Rock wool batting is placed 
over both heads to insulate the space between 
the lining and the socket heads. 

A jacket of 1l-gage hot-rolled steel is built 
up in the same way as the lining body, and is 
rolled to shape. It is wrapped around the inner 
tank lining and lap-welded at the bottom. Re- 
inforcing rings are welded inside the jacket at 
each end. Two spun hot-rolled steel heads are 
fitted to the jacket and seam-welded in place. 
Leg channels—the number depending on the size 
of the tank—are welded to the jacket in such a 
position that the weight of the unit will be trans- 
ferred to the wooden support members that are 
secured to the lining. The addition of the re- 
quired fittings completes the tank structurally. 

Before applying the protective and _ finish 
coatings, the surface is prepared by sand-blast- 
ing, an operation utilizing Pangborn equipment. 
The tanks normally receive a base coat of zine 
chromate primer, followed by a vinyl enamel 
finish coat. 

In special cases where a high degree of corro- 
sion resistance is required, a layer of metallic 
zine is substituted for the zinc chromate primer. 
This is applied by a hand-operated metallizing 
gun, Fig. 12, which is fed with 1/8-inch dia- 
meter zine wire. A finish coat of the same vinyl 
enamel is used over the zine-sprayed tank. 


Welding Titanium in an Inert-Gas Chamber 


Hk welding of titanium presents a variety 

of problems not generally encountered by 
metal fabricators. Among these, the most im- 
portant is created by the fact that the weld and 
its adjoining parent metal sections require shield- 
ing from the atmosphere at temperatures above 
1400 degrees F. The usual methods for fusion 
welding titanium have involved the use of Heli- 
are, argon-arc, or automatic methods. 

In addition to studying these procedures for 
welding titanium, and the techniques for re- 
sistance weiding, Arnold S. Rose and Morton A. 
Braun of the I.T.E. Circuit Breaker Co., Phila- 
delphia, Pa., have developed the use of an inert- 
gas chamber of mild sheet steel. Shoulder-length 
rubber gloves sealed to the walls of the chamber 
permit the welding operator to manipulate the 
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work and welding tools from the outside, while 
windows, made of ultra-violet absorbing Plexi- 
glas, serve as viewing ports for the operator and 
observers. Torch, cables, and hose are introduced 
to the chamber through gas-tight connections. 
The entire chamber is sealed to the table of a 
conventional welding positioner. 

The inert-gas atmosphere, usually high-purity 
helium, is introduced at the top of the chamber 
and quickly displaces the air through an open 
purging vaive at the base of the chamber. This 
purging is continued until an uncontaminated 
weld bead can be made on a piece of scrap ma- 
terial. Freedom from oxidation is indicated when 
the weld bead is bright and silvery in color. This 
process is described in a recent issue of Rem-Cru 
Titanium Review. 
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One Machine Tooled Up for 


Five Different Housings 


By F. D. Vice-President 
J. D. Adams Mfg. Co. 


HEN is it possible and profitable to 

use a special-purpose machine for 

borderline production jobs? What 
vardstick, rule, or formula can be applied, if 
any? Most master mechanics and_ production 
executives have pondered long hours over this 
perplexing problem without finding a short-cut 
method of determining what can or cannot be 
done with equipment to be designed and built for 
a specific job. It is only after the desired objec- 
tives have been well defined, and the problems 
thoroughly studied by experienced builders of 
special machinery in cooperation with produc- 
tion men and engineers in the plant where the 
equipment is to be used, that definite conclusions 
can be reached. 

The advantages that can often be derived 
from the intelligent study of a production prob- 
lem are exemplified by a special machine re- 
cently installed in the plant of the J. D. Adams 
Mfg. Co., Indianapolis, Ind., builder of heavy- 
duty motor-driven road graders. This special- 
purpose machine, equipped with flexible fixtures 
and tool-heads, handles five different transmis- 
sion housing components. A considerable variety 
of boring operations is performed with the 


speed, accuracy, and economy generally inherent 
in a special machine. 

The machine, which was designed and built 
by the W. F. & John Barnes Co., is shown in 
Fig. 1. It handles the lower transmission case, 
the intermediate plate, the upper transmission 
case, the upper transmission case cover, and the 
final-drive housing for the grader transmission 
housing. A total of fifty-three operations are 
performed on the five work-pieces by tools on 
right- and left-hand horizontal heads and by two 
auxiliary spindles. Cycle times vary from four- 
teen to thirty-six minutes. 

Multiple-purpose spindles in each tool-head 
are positioned to suit hole locations in the five 
work-pieces. The right-hand unit has seventeen 
spindles which, in most cases, bore several holes 
in the different work-pieces. For instance, spin- 
dle No. 2 on the right-hand head rough, semi- 
finish, and finish bores a hole 7.872 inches in 
diameter and cuts a groove to a diameter of 
8.140 inches in the lower transmission case. The 
same spindle, equipped with different tools, 
rough, semi-finish, and finish bores a hole 6.127 
inches in diameter in the intermediate plate; 
and rough, semi-finish, and finish bores a hole 


Fig. 1. Special machine tooled up to handle five separate 


housing parts for the 


{dams constant-mesh 


fransmission 
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OPERATION SHEET 
SHOWING WORK 
PERFORMED ON 
FIVE PARTS 


Spindle Number 


Lower Transmission Case Intermediate Plate s a 


Spindle Location 


Right-Hand Head 1 


Rough, semi-fin., fin. bore 
3 7.8720 —7.8731"; groove Rough, semi-fin., fin. bore 6.127—6.125" 


Rough, semi-fin., fin. bore 
3 4.3312 —4.3300"; groove Rough, semi-fin., fin. bore 5.1189—5.1179" 


vf 4 Rough, semi-fin., fin. bore 6.300 —6.2983" 


Rough, semi-fin., fin. bore 4.9221—4.9211" 


6 Semi-fin., fin. bore 1.254—1.251" Semi-fin., fin. bore 1.254—1.252" 

) } 7  Semi-fin., fin. bore 1.254—1.251" Semi-fin., fin. bore 1.254—1.252" 

AO) ) a 8 Fin. bore 0.624—0.626" 

\ 44 (77 9 Fin, bore 0.624—0.626" 
egg, 10 Fin. bore 0.624—0.626" 

TANG 11 Fin. bore 0.624—0.626" 

7 12 Fin. bore 0.624—0.626" 

J 1s Semi-fin., fin. bore 1.376—1.375" 


16 
17 


Left-Hand Head 1 


Chamfer 


nN 


. 


4 Chamfer 


| | Chamfer 
8 Fin. bore 0.624—0.626" 
(© Vay 9 Fin. bore 0.624—0.626" 


Auxiliary Spindles 1 


(©) 2 


| 
al 
| 
4 
i 
/ | 
3 / 
/0 
15 
+ + + - 
| 
\ 
\ 
\ 9 
\ (*)) ) 10 
/ 
\ WIN (8) 
4/ / 
\ / 11 | 
12 
Be | 


First Operation 
Idle 
Idle 
Rough bore 2.8344" 
Rough bore 2.8344" 
Idle 
/ 
Rough bore 5.515 
and 5.1191" 
4 


Upper Transmission Case 


Second Operation 


Idle 


Idle 
Semi-fin. bore 2.8344" 


Semi-fin. bore 2.8344" 


Semi-fin. bore 1.002" 


Semi-fin. bore 5.515 
and 5.1191" 


Idle 
Semi-fin. bore 1.501" 


Semi-fin. bore 1.002" 


Third Operation 


Fin. bore 0.624—0.626" 


Fin. bore 0.624—0.626" 


Fin. bore 2.8344—2.8352' 


Fin. bore 2.8344—2.8352" 
Fin. bore 1.002—1.005" 


= 


n. bore 5.1191—5.1200" 


Fin. bore 0.624—0.626" 
Fin. bore 1.501—1.502" 
Fin. bore 1.002—1.005" 


Upper Transmission- 
Case Cover 


Rough, semi-fin., fin. 
bore 4.724—4.725" 


Rough, semi-fin., fin. 
bore 4.3313—4.3303" 


Fin. bore 0.624—0.626" 


Fin. bore 0.624--0,626" 


Rough, semi-fin., fin. 
bore 3.937—3.936" 


Rough, semi-fin., fin. 
bore 4.3313—4.3303" 


Final Drive Housing 


Rough, semi-fin., fin. bore 
9.502 —9.499"; chamfer; face 


Rough, semi-fin., fin. bore 
8.752—8.749"; chamfer; face 


Rough, semi-fin., fin, bore. 
9.502 —9.499"; chamfer; face 


Rough, semi-fin., fin. bore 
8.752—8.749"; chamfer; face 


Fin. bore 0.624—0.626" 
Fin. bore 0.624—0.626" 


‘ 
Idle 
Idle ; 


%.752 inches in diameter in the final-drive hous- 
ing. The left-hand head, also a horizontal unit, 
contains twelve spindles. 

Two auxiliary spindles incorporated in the 
locating fixture bore two dowel holes in the 
final-drive housing at right angles to the holes 
bored by the tool-head spindles. These auxili- 
ary units are provided with self-contained 
drives. The tool-heads are hydraulically actuated 
and all movements of the machine are electri- 
cally interlocked for automatic operation. 

Only four fixtures are required for the five 
housing parts, the intermediate plate and the 
upper transmission case cover being located in 
the same fixture. Each fixture is quickly inter- 
changeable. Universal aligning pads are pro- 
vided for locating each fixture precisely in place. 


Fig. 2. 
ture that holds the upper trans- 
the 


( lose-up view of the fix- 


mission case, showing hou 
fixture is provided with eyebolts 


for easy installation or removal 


The tooling has been designed 
to insure minimum “down” time 
between change-overs. Each tool 
can be pre-set in its spindle 
through the use of special gages. 
With this practice, trial-and- 
error tool setting methods are 
entirely eliminated and a sub- 
stantial reduction in scrap losses 
achieved. Set-up time for fixture 
and tool changes is six hours. 

The-accompanying operation 
sheet shows the work performed 
by the individual spindles on 
the five transmission housing parts. In some 
instances, identical tools are used to bore mating 
holes in separate parts that are later assembled 
face to face. With this type of tooling and the 
universal fixture-locating method, it is possible 
to align the bored holes of the different parts 
with ease and precision. Cutting feeds and 
speeds have been selected to produce smooth 
bores. Pick-off gears provide for speed and feed 
alterations in the event of design changes in the 
work handled. 

Another important design feature of the ma- 
chine, which insures a high degree of boring 
accuracy, is the separation of the gear-boxes 
from the spindle housings. This arrangement 
substantially reduces variations in the spindle 
performance as a result of heat rise normally 
generated by the gears. It is, 
therefore, easy to maintain the 
prescribed tolerances on center 
distances and other dimensions. 

Heat rise effects on the spin- 
dles during cutting operations 
are also alleviated by the provi- 
sion of individual spindle hous- 
ings for the spindles that are 
employed on the heavy boring 
cuts. The use of stub spindles 
eliminates the necessity of bush- 
ings and guide plates that would 
reduce flexibility of the machine. 


hig. 3. biew of auxiliary spindles 


that bore holes in final-drive 


the 


holes machined by the spindles 


housing at right aneles to 
on the two tool-heads 
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Magnetic Controls Speed 


Machining 


Cycles 


Electromagnetically operated 
friction brakes, clutches. and 
combination clutch-couplings. 
all deseribed in this article. 
offer machine tools simplified 
design and give their mechan- 
ical functions greater flexi- 
bility and higher sensitivity 
than ever before 


AGNETIC brakes and clutches are 

today a feature of an imposing num- 

ber of machine tools. For short, repeti- 
tive work cycles on semi-automatic and auto- 
matic metal-working machinery, the practically 
instantaneous operation afforded by such con- 
trol proves ideal. Spindles, tables, slides, screws, 
and shafts are common machine elements now 
magnetically started, stopped, and reversed. This 
article reviews the design and application to 
machine tools of motion control units produced 
by the Warner Electric Brake & Clutch Co., 
Beloit, Wis. 

Three basic units are produced by this com- 
pany: a magnetic brake, a magnetic clutch, and 
a combination magnetic clutch-brake. Each is 
simple in principle and construction, being 
essentially a dry friction disc type mechanism 
actuated by the attraction of an armature to a 
magnet. One of the brakes is illustrated in 
Fig. 1. This unit is used where machinery cycles 
require frequent starting and stopping of the 
driving member, such as is represented by the 
motor shaft. 


The magnet is fastened to the motor frame 
or to a rigid part of the machine, and the arma- 
ture is attached to a hub. A tapered bushing 
locks the hub to the motor shaft. Drive pins that 
fasten the armature to the hub permit a slight 
floating movement along the motor shaft axis. 

In operation, when the stop-button of the 
motor is depressed, the doughnut-shaped iron 
magnet is simultaneously energized and attracts 
the armature to complete the circuit, thus arrest- 
ing the movement of the shaft. Depressing the 
motor start-button de-energizes the magnet, and 
in rotating with the shaft the armature moves 
out of contact with the magnet. 

Standard brake units operate on 90 volts of 
direct current at 0.35 ampere, or on 6 volts at 3.5 
amperes. Brake performance is under the con- 
trol of the flux created by the magnet. That is, 
the amount of flux and its rate of build-up 
govern the torque that is transmitted, as well as 
the speed of operation. The magnet is so de- 
signed that the voltage of the unit brings the 
flux to a value at which the iron in the poles of 
the magnet is saturated. The armature is then 
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ARMATURE 
HUB 


ARMATURE 


held against the magnet with sufficient force to 
transmit the rated torque. 

A rheostat readily controls torque output, 
varying the resistance in series with the magnet. 
Performance ranging from relatively slow, cush- 
ioned stops to rapid stops measured in milli- 
seconds is obtained by lowering or raising the 
rheostat setting to suit desired changes in torque 
load or cycle speed. 

In the cross-sectional drawing of the magnet, 
Fig. 2, can be seen its shell, coil, and molded 
friction facing. Current reaches the coil through 
terminals (shown on top of the magnet in 
Fig. 1). The construction of the armature is 
illustrated in Fig. 3. The metal segments of the 
armature are riveted and brazed to a steel back 


Fig. 2. The magnet consists of a coil im- 
bedded in a shell of magnetic material. 


MAGNET SHELL 
MOLDED 
MAGNETIC 
colt 
POLE FACE 
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MAGNET 


hig. In the brake unit, the 
armature rotates with the shaft, 
and the magnet is stationary, 


being fastened to the motor 


frame or other rigid surface. 


plate along their center lines. Flutes in the back 
plate behind the segments provide an outlet for 
rapid heat dissipation. Heat created in one seg- 
ment does not spread to the adjacent segment. 
This design permits full contact to be main- 
tained with the magnet, despite expansion of 
the armature when hot. The larger hole seen in 
the drawing has an Oilite bushing pressed into 
it to accommodate one of the drive pins along 
which the armature can float axially. 

Magnetic clutches are used for rapid and 
frequent linkage of a driven member to a con- 
tinuously running driving member. They differ 
from the brakes in that the clutch armature 
rotates with the driving member, and the mag- 
net with the driven member, rather than being 


Fig. 3. Flutes behind the segments help to 
keep armature cool during operation. 


BACK PLATE 


ARMATURE 


ARMATURE 
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CLUTCH 
ARMATURE 

— 
BRUSHHOLDER 


HUB & 
COLLECTOR 


Fig. 4. The magnet of the elutch 


receives current through a col- 


lector ring and brushes. Reta- 


tion of the ball hearing mounted 


sheave is independent of shaft. 


CLUTCH MAGNET 


stationary as is the brake magnet. To energize 
the clutch magnet, a collector ring and a brush- 
holder assembly are therefore required. 

A magnet clutch is shown in Fig. 4. This par- 
ticular unit transmits the drive of a motor con- 
nected by V-belts with a sheave to a through 
shaft. A ball bearing permits the sheave to ro- 
tate freely and independently of the shaft. Both 
the armature, fastened by drive pins to the 
sheave, and the magnet are identical in design 
to their counterparts in the brake unit. 

The magnet is mounted on a hub which is 
locked to the through shaft by a tapered bush- 

. ing. Pinned to the periphery of the hub is a col- 
lector ring. Current reaches the magnet through 
brushes that bear on the bands of the rotating 

i collector ring, with leads running from the ring 
to the coil of the magnet. 

. Certain machine tools have a magnetic clutch 
of the coupling type, shown in Fig. 5. It is a 
variation of the basic clutch design, and is used 

where the driving member consists of a shaft 

in alignment with the driven shaft. Here, the 
armature is joined to the driving shaft by a two- 
piece hub. The outer member of the hub, to 
which the armature is secured, is splined inter- 
nally, and meshes with a crown gear around the 
periphery of the inner member. This construc- 
tion provides an automatic take-up for wear of 
the friction surface of the magnet. It also en- 


Fig. 5. The clutch-coupling transmits power 


from a driving shaft te a driven shaft. 
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CLUTCH 


ARMATURE 


BRAKE 
ARMATURE 


Fig. 6. In the clutch-brake unit. 

the clutch magnet and the brake 

armature are fastened to a com- 

mon hub. A feature of the design 
is its compactness. 


HUB & 
COLLECTOR 
RING 


Fig. 7. Quick, accurate adjustment of the Fig. 8. The drive on this automatic lathe is 
stroke of the shaper ram is facilitated by transmitted from the motor to a clutch- 
the clutch-brake unit. brake on the spindle. 


t 


CINCINNA 


% 
34 


Fig. 9. When the turret lathe runs 

forward, it is speedily stopped by 

energizing the reverse clutch; when 

rotating in the forward 
clutch is energized. 


reverse, 


ables the hub to better absorb the shock of rapid 
starts and stops. 

The third unit made by Warner is the clutch- 
brake illustrated in Fig. 6. It finds wide appli- 
cation on machine tools requiring a compact 
arrangement of a clutch and a brake. The clutch 
section of the unit is similar to that in Fig. 4, 
the drive being directed from a continuously 
rotating motor sheave to a through-driven shaft. 
Likewise, the brake section is similar to the one 
in Fig. 1. In this instance, the clutch magnet and 
the brake armature are fastened to a common 
hub. The circuit is arranged so that by depress- 
ing a single stop-button, the clutch magnet is 


Fig. 10. Positive feed under heavy 

load is transmitted through a mag- 

netic clutch in this hobbing machine 
drive mechanism. 


de-energized and tne brake magnet energized a 
split second later through a relay. 

Typical examples of the many machine tools 
incorporating magnetic motion control will now 
be considered. The Cincinnati 28-inch shaper, 
Fig. 7, carries a clutch-brake as standard equip- 
ment to transmit the motor drive to the gear 
train leading to the bull wheel. A short operating 
lever affords finger-tip control and the ram can 
be quickly and accurately stopped at any point 
in its stroke. Jogging in 0.001-inch distances is 
accomplished by reducing the current to the 
clutch magnet. 

The Monarch Model 20 Mona-Matic lathe em- 
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CLUTCH PLATE 
Fig. 11. The center 
clutch plate of the 
power hacksaw is 
engaged alternately 
with the conveyor (i 
magnet and the vise 
magnet. 
ARMATURE FOR . ARMATURE 
CONVEYOR 
ploys a clutch-brake in its headstock, as can be’ chines, a magnetic clutch serves the dual purpose 
seen in the heading illustration. Since the motor of advancing the stock and then clamping it in 
and spindle are in line, the clutch section is of a vise. Following the cut, the vise is opened and 
the coupling type referred to in Fig. 5. The unit the stock again advanced. Operation of the hack- 
enables the spindle to be brought from its top saw is completely automatic, from the moment a 
speed of 2700 R.P.M. to a dead stop in slightly length is loaded until it has been entirely con- 
more than a second, All backlash in the gearing sumed. The drawing, Fig. 11, shows the clutch 
is absorbed without shock. design used. A free-running center plate driven 
In Fig. 8 is shown an application of a clutch- by a chain from the machine motor has an arma- 
brake to a Jones & Lamson 12-inch Fay auto- ture on each face. The plate can float laterally 
matic lathe. This is a view of the headstock end and is attracted when either the magnet on the 
of the machine. The unit is mounted directly stock feed conveyor or the magnet on the clamp- 
on the main driveshaft, being automatically ing vise is energized. 
operated by a dog on the control cam-drum. 
The Gisholt Machine Co. combines two mag- * * * 
netic clutches to control forward and reverse 
rotation of its saddle type turret lathe. In Fig. 9 “Electrocution” Helps Preserve 
is seen the arrangement of both clutches and Mothball Fleet 
their collector rings. Adjacent to the forward, or 
outer, clutch is a free-turning hub to which is The bottoms of the United States mothball % 
attached a sheave (not shown) connected to the fleet, harbored at Wilmington, N. C., are being 7 
drive motor by V-belts. Both clutch magnets are “electrocuted” to keep them from rusting. In 
fastened to the hub. The forward clutch arma-_ order to reduce the corrosion of more than 2100 i 
ture is keyed to the shaft supporting the hub, reserve vessels, General Electric Co. engineers, 4 
while the reverse clutch armature is keyed to a in cooperation with the Maritime Administra- » 4 
sleeve that is driven in the opposite direction. To tion, United States Department of Commerce, 
stop the machine spindle, the inoperative clutch have helped to devise a cathodic protection. 
is energized through a switch to apply a retard- Electrodes are submerged in the mud along _ 


ing torque. 

In Fig. 10 is a view of the magnetic feed 
clutch featured as standard equipment on a Bar- 
ber-Colman 16-16 universal hobbing machine. 
The clutch controls a worm-wheel engaged to a 
screw located between the bedways. This screw 
moves the work in synchronization with the 
speed of the hob. The same machine also has a 
magnetic brake in its rapid-traverse system to 
eliminate coasting of the carriage. 

In Peerless Mechani-Cut hacksawing ma- 
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the river or harbor, and connected to on-shore 
rectifiers that set up direct-current voltage be- 
tween the submerged portion of the ship and the 
water. The circuit created prevents corrosion. 
As protection from the salt-water atmosphere, 
the rectifier stacks are hermetically sealed in 
oil-filled metal containers. According to the Mari- 
time Administration, cathodic protection costs 
but one-fifth of other maintenance means, thus 
saving the Government approximately $1500 for 
each ship annually. 


Producing Chrysler’s 


Power klite Transmission 


Second and concluding installment of an article describing 

some of the more interesting operations and the machines 

used in manufacturing the latest automatic transmission at 
the new Indianapolis Plant of the Chrysler Corporation 


By Cuartes H. Wick 
Associate Editor 


OME of the processes and equipment used 

in manufacturing Chrysler’s PowerFlite 

automatic transmission were described in 
the first installment of this article, published in 
March, 1954, MACHINERY, page 157. Additional 
interesting operations performed on castings, 
gears, and aluminum parts for the transmission 
will be described in this concluding article. 

Cast-iron housings for the front oil-pumps of 
the automatic transmissions are turned, faced, 
grooved, and chamfered on Heald vertical, cam- 
operated, three-spindle machines, such as the one 
seen in Fig. 13. The castings are loaded flange 
face up on vertical mandrels, locating from pre- 
viously turned surfaces and a drilled hole in the 
flange. Each housing is completely machined in 
one setting, and one casting can be loaded while 
two more are being machined. 

The periphery of the housing flange, 7.0015 
inches in diameter, is finish-turned within plus 
or minus 0.0005 inch by a carbide-tipped tool 
mounted in a block adjacent to each work- 
holding spindle. Three more carbide-tipped tools, 
mounted in another block at each spindle, cut a 
groove 0.125 inch wide by 6.615 inches in di- 
ameter in each rim and chamfer both sides of the 
flange. The joint surface of the pump housing 
is finish-faced by a fifth carbide-tipped tool at 
each spindle. 

Cast-iron front oil-pump gears for the auto- 
matic transmission are heat-treated and drawn 
to a Brinell hardness between 207 and 229 prior 
to machining. Internal involute splines in these 
gears are cut to finished size on a Colonial 15- 
ton, 66-inch stroke, pull-up broaching machine, 
Fig. 14. Two castings are broached at a time, the 
gear blanks being located and clamped in a 


Fig. 13. Cam-operated, three-spindle machine for 
turning, facing, grooving, and chamfering cast- 
iron housings for transmission oil pumps. 


shuttle type work-holding fixture. The internal 
diameter, or bore, formed by the thirty-three 
splines in each gear is held within plus or minus 
0.0005 inch of the required 3.1445-inch size. A 
hydraulically actuated device is provided to auto- 
matically handle the high-speed steel, combina- 
tion round and spline broach. 

The teeth on most of the gears for the 
PowerF lite transmission are cut on a battery of 
Fellows rotary gear shapers, such as the one 
seen in Fig. 15. Each of these huge machines 
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Fig. 14. A 15-ton, pull-up broaching machine is used 
to cut thirty-three internal involute splines in oil- 
pump gear. Two gears are broached at a time. 


has ten complete gear-cutting units mounted on 
a rotating turret with a single base. The speed 
of turret rotation can be varied by means of 
change-gears to provide cutting cycles from two 
to twenty minutes. The cutting unit at each of 
the ten work stations has an individual motor 
drive and controls, cutter feed gears, and pick-off 
gears for changing the number of strokes per 
minute of the cutter. When the cutting cycle has 
been completed on one of the work-pieces, the 
cutting unit automatically stops. 

Cutting of the gear teeth is done on the push 
stroke of the tool, with relief obtained by means 
of a cam-operated mechanism which withdraws 
the work-holding spindle on the return stroke of 
the tool. The cutter is automatically fed to the 
required depth gradually as the work and cutter 
are rotated together. All of these gear-cutting 
machines at the Chrysler Indianapolis plant op- 
erate on an automatic cycle, being controlled 
from a main panel at the operator’s working 
position. As shown, the operator need only re- 
move completed gears and place blanks on the 
work-holding spindles as they pass his position. 
Automatic releasing and clamping of the work 
are accomplished by means of cams attached to 
the machine base near the loading station. In 
the set-up illustrated, twenty-three teeth are cut 
on the forged steel, kickdown sun gears. 

The flange joint face of the kickdown sun 
gear is finished square with the axis of the gear 
on a Heald rotary surface grinder, Fig. 16. The 
gear is held by means of special toothed adapter 
plates mounted on a Cushman collet type ball 
chuck, locating from the bore and a 3 58-inch 
diameter face. A maximum surface roughness 
of 20 micro-inches r.m.s. is maintained, while 
squareness of the face with relation to the pitch 
diameter of the teeth and parallelism of the 
surface are held to 0.001-inch total indicator 
reading. The diamond used for dressing can be 
seen directly below the abrasive wheel, which 
is 14 inches in diameter by 1 inch wide. 

Planet pinions for the kickdown mechanism 
of the automatic transmission are rough-blanked 
from 1 17/32-inch diameter, annealed steel bar 
stock on six-spindle Conomatics. Both opposed, 
parallel faces of the pinion blank are ground 
simultaneously on a Gardner horizontal, double- 
spindle dise grinding machine, Fig. 17. Paral- 


Fig. 15. Ten-station rotary gear shaper for cutting 

twenty-three teeth on forged steel, kickdown sun 

gears. Operator removes completed gears and loads 
blanks on spindles as they pass his position. 
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Fig. 16. Kickdown sun gear is held by toothed adapter 
plates on chuck while finishing flange joint face on 
rotary surface grinder. 


lelism and squareness of the faces with respect 
to the peripheries of the blanks are maintained 
within 0.0003-inch total indicator reading in 
this operation. 

The pinion blanks are loaded manually into 
the rotary work-holding fixture, locating ra- 
dially from their peripheries by means of four 
hardened steel pins provided in each opening 
in the fixture. Before passing between the 
26-inch diameter opposed abrasive dises, the 
blanks are located transversely by guide plates. 
About 0.030 inch of stock is ground from each 
face in this operation. As the ground blanks 
are carried from between the abrasive discs, 
they are automatically ejected onto the chute 
seen in the illustration by means of a flat spring 
mounted behind the carrier plate. 

Bores of the planet pinions are finished on 
Bryant internal grinding machines, such as the 
one shown in Fig. 18, that are equipped with 
automatic loading and unloading devices. Hole 
size is maintained within 0.0005 inch (0.7526 to 
0.7531 inch in diameter), and maximum surface 
roughness is held to 20 micro-inches r.m.s. 

The pinions are loaded manually in the maga- 
zine seen at the top center, and are automati- 
‘ally picked up, one at a time, from the bottom 
of the magazine by spring fingers on the end of 
a cam-operated swiveling arm. This loading arm 
swings the pinion through an angle of about 
30 degrees and positions it in the diaphragm 
chuck of the grinding machine. Then, a cam- 
actuated draw-bar automatically closes the chuck 
on the periphery of the pinion, and the loading 
arm is withdrawn and swung clear to permit 
grinding. In the illustration, a pinion has just 
been withdrawn from the bottom of the maga- 
zine and is being transferred to the chuck. After 
grinding, the pinion is automatically ejected and 
falls onto the gavity chute seen at the bottom 
center. 

This automatic machine is equipped with a 
high-frequency wheel-head which rotates the 
5/8-inch diameter grinding wheel at 35,000 
R.P.M., providing a surface speed of 5720 feet 
per minute. A_ vitrified-bond, aluminum-oxide 
abrasive wheel of 80 grain size is employed, 
and about 0.012 inch of stock is ground from 
each pinion bore. The work-piece is rotated at 
1200 R.P.M. 


Fig. 17. Both faces of pinion blanks are ground simul- 

taneously, holding parallelism and squareness of the 

faces within 0.0003 inch, on this horizontal, double- 
spindle disc grinding machine. 
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After cutting sixteen helical teeth on each 
planetary pinion with a Fellows ten-station ro- 
tary gear shaper, both sides of each tooth are 
deburred and chamfered by means of the Shef- 


field two-station De-burizer machine shown in 


Fig. 19. One flank of the tooth form is cut at 
the first station, and the opposite flank at the 
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Fig. 18. Automatic loading and unloading 
of planet pinions are performed in this 
bore-grinding operation. Bore size is 
maintained within 0.0005 inch. 


second station. The pinions are placed on arbors, 
clamped by air-operated pivoted levers, and in- 
dexed (after cutting each tooth) by drive gears 
in mesh with the work-pieces. Movement of the 
‘am-actuated reciprocating tool bits is synchro- 
nized with the indexing mechanism, and the 
machine automatically stops when the pinions 
have been indexed the required number of times. 

Forged steel reaction shafts for the torque 
converter of the automatic transmission are ma- 
chined three at a time on a Bullard Man-Au- 
Trol, multiple-spindle lathe, Fig. 20. The forg- 
ings are gripped by means of Logan three-jaw 
chucks, and supported between headstock and 
tailstock centers. Seven carbide-tipped tools are 
employed at each station to semi-finish-turn two 
surfaces, finish-turn another surface, face one 
side of the flange, form an under-cut at the end 
of the spline surface, and chamfer two surfaces 
on the multiple-diameter forging. Stock re- 
moval from the different surfaces varies from 
about 0.035 to 0.070 inch. 

The light weight of the PowerF lite automatic 
transmission is due to two factors—fewer parts 
are required because of its relative simplicity 
of design, and the number of parts made from 
aluminum. For example, the long extension 
housing that encloses the governor and output 
shaft of the transmission is made from perma- 
nent mold aluminum. 

Both ends of the 14 5/8-inch long extension 
housings are precisicn bored, chamfered, and 
faced on the Heald double-end Bore-Matic seen 


in Fig. 21, completing two castings simulta- 


Fig. 19. Two-station machine for deburring and cham- 
fering both flanks of the sixteen helical teeth on 
each planetary pinion for the automatic transmission. 
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Fig. 20. Various surfaces on multiple-diameter re- 
action shafts for the torque converters are turned, 
faced, under-cut, and chamfered on this machine. 


neously. The parts are manually clamped in the 
two-station work-holding fixture, locating by 
means of two dowels, the finished pilot surface 
on the large diameter end, and the flange face 
on the smaller diameter hub end. 

The two holders and rotating cross-feed units 
at the left-hand end of the machine are equipped 
with carbide tools for boring the housings to a 
diameter of 4.9375 inches, chamfering these 
bores, and facing the large joint surface. Simi- 
lar tooling at the right-hand end of the machine 
is employed to bore the housings to a diameter 
of 2.4406 inches, chamfer these bores, and form 
a 2 5,/8-inch diameter snap-ring groove in the 
bores. A tolerance of plus or minus 0.0004 inch 
is maintained on both bores, and over-all length 
of the castings is held to plus or minus 0.002 
inch. 

Transfer plates for the hydraulic control sys- 
tem of the automatic transmission are die-cast 
from a high-silicon content aluminum. alloy. 
Smoothness, flatness, and parallelism of the 
plate surfaces are controlled to a high degree 
of accuracy because they form metal-to-metal 
seals that must prevent the leakage of hydraulic 
fluid under the high pressure and temperature 
operating conditions of the transmission. 

Top and bottom surfaces of cast-aluminum 
transfer plates are ground on a Besly vertical, 


Fig. 21. Double-end precision boring ma- 

chine completes two cast extension hous- 

ings at a time. Bore sizes are held to 
0.0008 inch tolerance. 


double-spindle, wet-grinding machine, Fig. 22. 
About 0.022 inch of stock is ground from each 
surface, reducing the thickness of the plates 
from 0.609 to 0.565 inch thick in this operation 
and allowing from 0.005 to 0.010 inch to be re- 
moved in subsequent lapping. 

The transfer plates are manually placed in 
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the nests of a rotary fixture, and are continu- 
ously fed between the upper and lower abrasive 
wheels. Resinoid-bond, aluminum-oxide abrasive 
wheels of 80 grain size are employed. The grind- 
ing wheels rotate in opposite directions at 1750 
R.P.M., and are manually fed toward each other 
as required to compensate for wear of the abra- 
sive. The rate of abrasive wear is approximately 
0.001 inch per 100 pieces ground. Dressing is 


180—MACHINERY, May, 1954 


Fig. 22. Top and bottom surfaces of cast-aluminum 
transfer plates for automatic transmission are ground 
simultaneously on this double-spindle machine. 


performed after grinding from 500 to 700 parts. 
Ground transfer plates, completed at the rate 
of 350 per hour, fall through an opening below 
the rotary fixture into a tote pan. 

This double-spindle grinding machine is 
equipped with a Delpark self-cleaning filter, 
Fig. 23, that permits continuous recirculation of 
coolant. The coolant flows by gravity through a 
48-inch wide strip of filter material that is sup- 
ported by an endless mesh conveyor, and solids 
are retained on top of the filter material. As the 
flow of coolant through the filter is reduced by 
the accumulation of solids, the rising liquid level 
lifts a float. The float actuates a switch, thus 
setting the conveyor in motion to discharge the 
relatively dry solids into a container and unwind 
clean filter material from a supply roll. A roll 
containing 100 yards of the filter material lasts 
about two months. The filter tank holds about 
250 gallons of coolant. 

Top and bottom surfaces of the cast-alumi- 
num transfer plates are then lapped on the 
Crane 72-inch Lapmaster machine shown in 
Fig. 24. A surface finish of 12 micro-inches 
r.m.s. is produced in this operation, and flatness 
of the surfaces is maintained within 0.001 inch 
total indicator reading. Ten plates are placed 
in the work separator within each of the four 
conditioning or wear rings, and a plate is placed 
on top of the work-pieces so that the parts will 
exert sufficient pressure on the lapping plate. 

The work-pieces rest on a special alloy, cast- 


Fig. 23. Self-cleaning filter used with 

grinding machine shown in Fig. 22 per- 

mits continuous recirculation of coolant. 
Solids are discharged into container. 
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Fig. 24. Flatness of top and bottom sur- 

faces of cast-aluminum transfer plates is 

held to 0.001 inch, and a surface finish 

of 12 micro-inches is produced in a lap- 
ping operation. 


iron lapping plate. This power-driven lapping 
plate rotates by friction the work-pieces, sepa- 
rators, and conditioning rings. A constant flow 
of fresh, sharp abrasive, suspended in an oil 
vehicle, is directed on the lapping plate during 
the cycle. Thus, stock is removed by rubbing the 
work-pieces, with irregular motions, over the 
loose grains of abrasive on the flat lapping plate. 
About 0.001 inch of stock is removed per minute 
during lapping. When one side of the transfer 
plates is finished, they are turned over and the 
opposite side is lapped. The total time required 
to lap both sides of forty plates is approximately 
nine minutes. 

Transfer plates and other aluminum parts for 
the hydraulic control mechanism of the auto- 
matic transmission are deburred on the Maizo 
blasting machine, Fig. 25, built by the Modern 
Industrial Engineering Co. In this simple opera- 
tion, the soft parts are cleaned and burrs are 
removed quickly and safely without scratching 
or pitting the work-pieces, or changing their 
dimensions. 

The blasting operation is a continuous ro- 
tary process, with the work-pieces passing be- 
tween two reciprocating guns. The rotary fix- 
ture makes one revolution in five minutes, and 
earries twenty-four parts on holding wires bent 
to fit the parts. Originally, ground corncobs 
were used for the soft grit blasting. However, 
this was found unsatisfactory, and now ground 
walnut shells are employed. The walnut shells 
are ground in a mill and classified on a vibrat- 


Fig. 25. Aluminum parts for the hydrauli< contro! 

mechanism of the automatic transmission are de- 

burred by blasting with ground walnut shells. The sof? 
grit prevents pitting of the work-pieces. 


ing screen to be finer than No. 20 and coarser 
than No. 60 (U. S. Standard sieve sizes). The 
dry soft grit is blasted against the work-pieces 
under shop air-line pressure (90 pounds per 
square inch) with the blasting guns reciprocat- 
ing at approximately 4 inches from the parts 
that are being deburred. 
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Titanium Weldment Replaces 
Steel Mortar Baseplate 


By C. HarTBower, Chief of Welding Section 
Watertown Arsenal Laboratory 
Watertown, Mass. 


ITH its brand-new welded baseplate 

of titanium, the Army’s 81-millimeter 

mortar now gains in effectiveness. 
This mortar is a smooth-bore, muzzle-loading, 
high angle-of-fire weapon, consisting of a mor- 
tar tube and a baseplate. It is used for lobbing 
high-explosive shells over obstructions, or other- 
wise supplementing immobile artillery. 

Carried by hand, the mortar can be set up 
at vantage points that are virtually inaccessible 
to heavier weapons of equivalent firepower. Ob- 
viously, lightness is essential. Until now, the 
baseplates were made of steel. They weighed 
48 pounds, and had to be carried by two men. 
The new titanium baseplate weighs 24 pounds— 
exactly half—and is carried by one man. 

For a number of years, scientists and engi- 
neers have searched for a structural material 
that would be light in weight and yet have 
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strength comparable to that of steel. Titanium 
meets this need. Moreover, the ores from which 
titanium is extracted are abundant in the United 
States. Titanium is, in fact, the fourth most 
plentiful structural element in the earth’s 
crust, exceeded only by iron, aluminum, and 
magnesium. 

Titanium is 60 per cent heavier than alumi- 
num, and has 56 per cent the weight of alloy 


Table 1. Comparative Properties of Titanium, 
Aluminum, and Stainless Steel 


Property | Titanium | Aluminum 


| | 
‘Density, Pounds | | 


| per Cubic Inch... 0.16 0.28 
Modulus of 

Elasticity ...... | 16 X 106 | 10 108 28 108 
'Strength-Weight | | 

400 10° | 200 x 10° | 150 x 108 


* Based on typical 0.2 per cent offset yield strengths for com- 
mercially pure titanium, welded 615-T6 aluminum, and Type 321 
stainless steel 


steel. As for strength, commercially pure ti- 
tanium is comparable to structural steel, or even 
to low-alloy, high-tensile steel. Experimental 
titanium alloys have been developed with tensile 
strengths as high as 200,000 pounds per square 
inch. On a strength-weight basis, such an alloy 
is more than 50 per cent stronger than any other 
formable construction material now available. 

In Table 1, a comparison is given of some 
properties of commercially pure titanium, alumi- 
num, and steel. Although the strength-weight 
ratio of titanium is excellent, it does have the 
one disadvantage of a lower modulus of elas- 
ticity than that of steel. However, with a 
modulus of elasticity of 16 s 10° pounds per 
square inch, titanium surpasses that of alumi- 
num (10 x 10°), as well as that of magnesium 
(6.5 < 10°). 

One of the most spectacular developments of 


Fig. 1. This is the 81-millimeter mortar with the 
steel baseplate that has been used up to now. 
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Fig. 2. The new titanium baseplate, which is half 
the weight of its predecessor, permits the mor- 
tar to be carried by one man. 


recent years and of considerable importance 
to the fabrication of titanium has been the in- 
troduction of tungsten inert-gas shielded arc 
welding. It has already largely replaced other 
methods of welding non-ferrous metals and is 
making substantial headway in welding steel, 
particularly stainless steel. The outstanding ad- 
vantage of this method of welding is that there 
is virtually no contamination of the weld with 
undesirable gases. Moreover, with direct-current 
straight polarity, there is almost complete free- 
dom from spatter, and the weld surface is so 
regular and clean that little machining is re- 
quired to produce a finished surface. 

In joining titanium, absorption of gases 
occurs so readily that complete shielding of the 
are with argon or helium is essential to obtain 
a ductile weld. The reactivity of the metal at 
elevated temperature is so great that an inert 
gaseous atmosphere containing as little as 1 per 
cent (by volume) of oxygen or nitrogen, or hav- 
ing a relative humidity of but 5 per cent, em- 
brittles the weld deposit. This is because water 


vapor breaks down in the electric are into atoms 
of hydrogen and oxygen that may be absorbed by 
the molten weld metal. 

The fact that tensile strength is actually 
increased by gases in solution in titanium is 
misleading. For example, a tensile specimen 
containing a weld joint located transversely to 
the direction of loading will usually “neck down” 
and fracture outside of the weld zone, indicating 
better than 100 per cent joint efficiency. How- 
ever, a tensile test of a longitudinal weld will 
reveal an appreciable drop in elongation; and a 
bend test will disclose a severely embrittled con- 
dition as the result of imperfect gas shielding. 

The mortar baseplate is made of 0.1-inch 
commercially pure titanium sheet. Tensile prop- 
erties of this material before and after joining 
are given in Table 2. 

The first baseplates were fabricated at the 
College Park Station of the United States Bu- 
reau of Mines. To minimize contamination from 
the atmosphere, the welding was done within a 
chamber approximately 3 feet in diameter and 


Table 2. Tensile Test Results of Commercially Pure Titanium 


Proportional Limit, 
Pounds per Square Inch 
(0.01 Per Cent Offset) 


Manutacturer’s 
Designation 


Prime 


83,500 
59,200 
55,500 


Ti-75A 51,700 


Ti-75A 66,500 


Yield Strength, 
Pounds per Square Inch 
(0.2 Per Cent Offset) 


98,200 
70,000 
65,800 


Sutt-Welded, Transverse 


65,300 


Lutt-Welded, 


80,700 


Elongation, 
Per Cent in 2 Inches 


Ultimate Strength, 
Pounds per Square Inch 


Plate 


104,200 
6,000 
87,200 


90,300 


Longitudinal 


103,700 


*Fracture occurred outside of weld zone. 


MACHINERY, May, 1954—183 


QR; 
a 
4 
| 
e | | | | 
RS-55 | 23 
| 
i 9 
| Ti-75A | | | | 24 ; 
| | 16° 
15 


3 feet high, having collapsible rubber walls and 
a transparent cover. The sheared materials 
ready for assembly were placed inside the cham- 
ber in position for welding. Air in the chamber 
was then pumped out and replaced by helium. 
The chamber was evacuated and refilled with 
helium several times to assure removal of the 
last traces of air. 

A number of rubber gloves cemented into the 
walls of the chamber permitted the hands of 
the welder to reach any point within the cham- 
ber. ‘Thus, the complete welding operation was 
carried out in an inert gaseous atmosphere. In 
tests at the Ordnance Proving Grounds, Aber- 
deen, Md., hundreds of rounds have been fired 
with the baseplate resting on either soil or mac- 
adam without failure. 

Obviously, if a titanium mortar baseplate is 
to be standardized and manufactured in quantity 
for use in combat, it would be highly desirable 
from a production standpoint to weld it without 
the use of a chamber. A compromise was at- 
tempted by the Bureau of Mines. A titanium 
mortar baseplate was fabricated in open air, 
but with every precaution taken to shield the hot 
metal with inert gas, and with techniques aimed 
at cooling the metal as rapidly as possible to mini- 
mize the interval at elevated temperature, when 
the metal is most vulnerable to contamination. 
The baseplate so constructed was subjected to 
severe testing without failure. 

The new baseplate is going to troops for field 
evaluation. As a burden to be carried over hill 


and through snow and mud, the soldier will wel- 
come its lightness. The scientist and engineer 
at home will follow the field tests of titanium, 
with concern over its lower modulus of elasticity 
and its possible loss of toughness at the low 
temperatures that are experienced during winter 
operations. 

Research on titanium and its alloys is mov- 
ing rapidly ; new facts are revealed almost daily. 
For example, research indicates that a long vac- 
uum annealing at 1100 degrees F. can increase 
the notch toughness of unalloyed titanium to a 
considerable extent. 


Aluminum Brazing Methods Featured 
in Motion Picture 


Light-metal brazing techniques are demon- 
strated and explained in a 16-millimeter sound 
and color film now being offered to industry by 
the Aluminum Company of America, Pittsburgh, 
Pa. This motion picture, entitled ““New Horizons 
in Aluminum Brazing,” particularly stresses the 
advantages that brazing provides in the design 
and fabrication of aluminum products. Various 
methods are described separately. The film has a 
running time of twenty-two minutes. Requests 
for prints should be made on a business letter- 
head to the Aluminum Company of America, Mo- 
tion Picture Section, 854 Alcoa Bldg., Pittsburgh 
19, Pa. 
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Republic Aviation Corporation, 
Farmingdale, N. Y., in- 
trilad a of its ma- 
chine tools, such as this Acme- 
Gridley 9/16-inch automatic 
screw machine, on ‘Unisorb"’ 
felt pads. The pads, cemented 
in position, secure the equip- 
ment and reduce transmitted 
noise and vibration. Lag screws 
or other fastening devices are 
unnecessary. 
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How Functional Specifications 
Requirements 


Affect Gaging 


Tolerances are established to control variations in size, form, position, and 

function. In this eleventh of a series of articles on dimensions and tolerances 

for mass production, the author shows how the need for functional specifica- 
tions arises and how gaging requirements are determined 


By EARLE BUCKINGHAM 
Professor of Mechanical Engineering 
Massachusetts Institute of Technology 


N the majority of cases involving produc- 

tion designs, the dimensional specifications 

adequately define the conditions which the 
various components must meet. There are cases, 
however, where definite dimensional specifica- 
tions alone will not insure proper functioning of 
components or their related assemblies. In such 
cases, additional specifications in the form of 
functional tests may be required. That functional 
testing will be needed is often not realized until 
after initial production is under way and un- 
expected production or assembly difficulties have 
arisen. 

In addition, some features involve conditions 
of size, form, and position for which rapid in- 
spection means have not yet been developed. The 
available types of gages which are used are 
essentially functional gages that check their con- 
ditions of assembly. This is the case with the 
conventional gages for screw threads and spline 
shafts. 

Some of the conditions that require a func- 
tional test may be the cumulative effects of the 
tolerances or variations of several different com- 
ponents or features of the component where the 
total resultant variation is the important factor 
and not the individual variation on any single 
feature. In some cases, the limiting condition for 
a given component may be established experi- 
mentally by means of some simple test that can 
be duplicated by the use of a simple functional 
gage—a gage whose specifications cannot be 
established directly from the recorded dimen- 
sions and tolerances. The simplest and most def- 
inite way to record these and other similar con- 
ditions is to specify, in words or by an actual 
gage drawing, the functional test or the func- 
tional gage that will be used to inspect them. 

This practice is in accord with the general 
principles heretofore followed for the dimen- 
sional specifications. The dimensions, together 


with their tolerances when given, specify the 
limiting sizes of the inspection gages. These 
gages themselves determine the acceptable con- 
ditions on the components. Many complex con- 
ditions may be difficult or impossible to define 
precisely with dimensions and tolerances. For 
them, the direct specification of the design and 
limiting sizes of the functional gage that will be 
used for inspection not only follows the general 
plan for dimensional specifications but also makes 
for greater precision and definiteness as well as 
simplicity. 


Need for Functional Gages—The number of 
conditions for which functional gages may be 
needed is almost infinite in number. In many 
cases, as noted before, this need may not become 
apparent until production is under way. Each 
different condition involves unique problems of 
its own. Such conditions must be accepted as a 
challenge to the ingenuity of the designer. Many 
of the most troublesome production and control 
problems of today persist because effective con- 
trol or means of definite measurement for them 
have not yet been devised. For lack of them, 
many stopgap measures are used because they 
are the only ones that are available at the time 
they are needed. But the search for adequate 
measures, and the methods for specifying them 
on the detail drawings, should continue until they 
are found. 


Types of Functional Gages 


Dummy Breech Mechanism as a Functional 
Gage—I or example, in the manufacture of field 
guns, it has been common practice for many 
years to provide a functional gage known as a 
“Dummy Breech Mechanism” to test the physi- 
cal sizes and forms (and their interrelations with 
each other) of many of the more complex compo- 
nents of the breech mechanism of the gun. The 
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FLATTEN END 


FLATTEN 


480 MAX, 


0625 DIA. OF WIRE 


~ 


< LOADED LENGTH 
+ 
875-995 with 3 LBS. 


+ 
625-995 wiTH 10 LBS. 


= 


Fig. 1. In theory, if the wire diameter, coil diameter, 

number of coils, and free length of a compression spring 

are specified, the description is complete. Actually, how- 

ever, a functional test is needed if the spring is to meet 
definite service requirements. 


parts of the dummy are made as accurately as 
possible to the maximum metal conditions of the 
components and assembled together into an oper- 
ating mechanism. In many respects, this mecha- 
nism is a manufacturing model of the product— 
at least of the breech mechanism itself. 

At the start and during the course of actual 
manufacture, finished components from current 
production are assembled into the “Dummy 
Breech Mechanism” in place of the respective 
model components, and the mechanism is oper- 
ated to prove the adequacy of this component 
taken from production. These components must 
therefore satisfy both the requirements of the 
inspection gages, which are defined by the dimen- 
sional specifications of the detail drawings, and 
also the assembly and operational tests when 
assembled into the dummy. 

If difficulty arises in meeting this double test, 
the dimensional specifications must be revised to 
meet the situation. This may involve changes in 
the inspection gages or the introduction of addi- 
tional ones wherever their use is found neces- 
sary. In addition, changes in gages mean changes 
in the production tools and equipment or im- 
provements in the manufacturing technique, or 
both. 


Manufacturing Models as Functional Gages— 
Mention has previously been made of the value 
of manufacturing models, both to prove the Pro- 
duction Design and also to act as a functional 
gage, when needed, to prove the tooling and the 
gaging of any specific completed component 
when the actual production first gets under way. 
All of the inspection—both of the individual fea- 
tures of the component and also of the completed 
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component—is necessary to maintain the dimen- 
sional quality of the product. It must be clearly 
understood that the concept of perfection does 
not enter into this inspection or testing. Quality, 
in this respect, is that which makes an element 
or component good for « certain purpose or use, 
and the term “quality” is meaningless apart 
from the use in view. This usefulness or quality 
must be attained if the product is to meet the 
demands which will be made upon its service. 


Functional Gages for Individual Features— 
The manufacturing model will prove to be an 
effective functional gage for completed compo- 
nents, but there may be many individual fea- 
tures or combinations of them that can be con- 
trolled more effectively by simpler functional 
gages. Take, for example, a long bolt or a tie-rod, 
say, 1 inch in diameter and 10 inches long. Its 
conditions of size are specified with tolerances, 
but the question remains as to how nearly 
straight this component must be. Any attempt 
to specify this condition by means of dimensions 
and tolerances alone will prove to be a complex 
task. 

Here the specification of a simple functional 
gage will meet all needs in a simple and effective 
manner. It is the conditions of assembly that de- 
termine the specific sizes for this functional gage, 
not the particular dimensions given for the size 
of the component. If the hole through which this 
bolt or tie-rod is assembled is 1/16 inch larger 
in diameter than the design size of the compo- 
nent, then the functional gage is a ring gage, 
10 inches long, with a bore 1/32 inch (one-half 
the clearance) larger than the design size of the 
component. In such a case, the functional gage 
and the test are specified on the detail drawing 
by the note: “Component must assemble of its 
own weight into straight bore, 1.031 inches in 
diameter, 10 inches long.” 

If the mating component has a continuous hole 
of about the same length, a similar functional 
gage in the form of a long cylindrical gage, 
which must assemble of its own weight into the 
bore, is specified for it, namely a cylindrical plug 
gage, 1.031 inches in diameter and 10 inches 
long. If each component meets its own functional 
test, then the assembly of these components with- 
out interference is assured. 


Functional Gage for Bore of Rifle Barrel—A 
similar problem is that of trying to specify the 
straightness of the bore in the barrel of a rifle. 
It is common practice in many plants that manu- 
facture small arms to depend upon visual inspec- 
tion by a skilled operator to control this factor. 
Often the straightening of the barrel and the 
inspection for straightness are combined into a 
single operation. 
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Reflected light in the polished bore of a rifle 
barrel makes visible to the eye of the operator 
who is looking through the bore as it is held to 
the light a series of rings of increasing diameter. 
If these reflected rings appear to be concentric, 
the bore is straight. At any bend, these rings are 
eccentric. The nature of the eccentricity indi- 
cates the direction of the bending. The operator 
and the inspector must be able to locate the posi- 
tion of these bends from the appearance of the 
reflected rings, and to straighten the barrel ac- 
cordingly. A similar final inspection for straight- 
ness is usually given to the finished barrel before 
it is sent to the assembly department. 

It takes time and much practice to acquire the 
necessary degree of skill to perform this visual 
inspection accurately. Furthermore, all persons 
do not have the sharp vision and the necessary 
inherent aptitude to acquire this skill. With a 
limited number of skilled operators available, 
and the need of a greatly increased rate of pro- 
duction because of emergency conditions, some 
other test must be substituted for this visual 
inspection. In addition, even with skilled opera- 
tors this task imposes a considerable strain on 
the eyesight, so that the rate of inspection and 
its accuracy tend to be reduced as the day wears 
on. Overtime is out of the question. Here is an- 
other place where the introduction of an effective 
functional gage will prove to be valuable. 


Experiments indicate that the straightness of 
the last 6 inches near the muzzle of the bore of a 
rifle barrel is the essential condition for accurate 
shooting. Hence a functional gage for testing 


the straightness of the bore consisting of a cylin- 
der—rounded or pointed at the end, 6 inches 
long, and some very small amount under the 
maximum metal size of the bore of the barrel— 
can be used. The size, or amount smaller, for 
this functional gage must be determined by ac- 
tual experiment. Several sample barrels, some 
within the acceptable limits of straightness and 
others beyond these limits, must be used. A size 
for this functional gage must be determined such 
that the gage will slide of its own weight through 
the bore of acceptable barrels and stop in the 
bore of the unacceptable ones. After this size is 
determined by trial, it will be recorded on the 
detail drawing as the diameter of such a fune- 
tional gage. 


Functional Test of Lead-Screw—Another ex- 
ample of a feature or property of a component 
that requires a functional test rather than a 
definite measurement of the accuracy of an ele- 
ment of the surface itself is the accuracy of the 
performance of the lead-screw of a machine. It 
is not the accuracy of the surface of the thread on 
the lead-screw, itself, that is important but the 
accuracy of the advance of the nut on the screw. 

The mating nut has several threads and hence 
does not follow exactly all of the individual and 
local errors on the thread of the lead-screw but 
always makes contact or bears on the highest 
areas of the screw surface. Hence the test of this 
requirement is the measurement of the advance 
of a nut of the same length as that of the mating 
component when the lead-screw is revolved. This 


Fig. 2. This type of com- 
pression spring tester can 
be used to check the per- 
formance of the spring in 
Fig. 1 at the two loaded 
lengths specified. 
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CLOSE WOUND SPRING 
O20 DIA. OF WIRE 


LENGTH 


1500*-030 wiTH 4 02 
92.030 


2.50 WITH 12 OZ 


Fig. 3. The dimensional specifications of this close-wound 
tension spring have been made incomplete deliberately to 
give the spring manufacturer considerable liberty in decid- 
ing how bes? to meet the important load conditions specified. 


is a functional test, and it should be noted on the 
detail drawing as a part of the dimensional spe- 
cifications of the lead-screw. 


Functional Test of Compression Spring—The 
specification of the physical characteristics of a 
helical wire spring is another example where a 
definite functional test must be applied if the 
spring has a definite and important service to 
meet. In theory, if the diameter of the wire, the 
diameter of the coils, the number of coils, and 
the free length of a compression spring of a 
viven material are specified, the description is 
complete. In practice, with these specifications 
only, the actual performance of different springs 
made to the same specifications will vary widely. 

In the assembly of the product, such a spring 
usually has two important functional lengths: 
one is a maximum length under some smaller 
load; and the other, a minimum length under a 
greater load. In the construction of the experi- 
mental model, several springs may be made and 
tried out in operation before one is obtained that 
vives the required action. In other words, the 
necessary spring action must often be obtained 
by experiment. Once this is accomplished, the 
results can be duplicated in production, within 
close limits, only by specifying the force the 
spring must exert at two specified lengths. Tol- 
erances may be specified for the lengths of the 
spring when supporting the two weights or for 
the weights on the spring when it is compressed 
to the two specified lengths. 

Therefore, in the specifications for an impor- 
tant compression spring of helical form, the dia- 
meter of the spring wire is given as a construc- 
tional dimension. If the spring is to be assembled 
in a hole or counterbore, a maximum diameter 
only is given for the outside diameter of the 
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coils. If the spring is assembled over a pin, a 
minimum diameter only is given for the inside 
diameter of the coils. If the spring is not only 
assembled in a hole but also over a pin, a maxi- 
mum diameter only is given for the outside dia- 
meter of the coils, and a minimum diameter only 
is given for the inside diameter of the coils. In 
this last case, the difference between these two 
diameters will be much greater than double the 
nominal diameter of the spring wire. Then two 
loaded lengths of the spring under two specified 
loads, with tolerances, are given to control its 
performance in service. Such a practice gives 
the greatest possible latitude to the spring manu- 
facturer and insures the production of springs 
that will have a uniform action in service. 

A helical compression spring which is to as- 
semble into a recess or counterbore 1/2 inch in 
diameter is shown in Fig. 1. The functional re- 
quirements are that it will exert a pressure of 
3 pounds when compressed to a height of 0.875 
inch and a pressure of 10 pounds when com- 
pressed to a height of 0.625 inch. The maximum 
outside diameter of the coils is given as 0.480 
inch to allow clearance between the outside dia- 
meter of the spring and the counterbore. The 
nominal diameter of the wire is 0.0625 inch. All 
dimensions are constructional except the loaded 
heights and the maximum outside diameter of 
the coils. The ends of the spring are to be flat- 
tened as indicated on the detail drawing in the 
illustration. 

The maximum outside diameter of the coiled 
spring is inspected with a ring gage of 0.480 inch 
diameter. The spring must pass freely through 
this gage. One form of a functional gage to test 
the heights of the spring under the specified 
weights is shown in Fig. 2. This functional gage 
consists of a base carrying two posts, one with 
a slot to receive the pivoted weighing arm and 
the bracket or support for one end of the spring, 
and the other with registering lines correspond- 
ing to the tolerance of plus and minus 0.005 inch 
on the loaded heights of the spring. 

The weighing arm has a counterbored recess 
on one side of the pivot to receive the bottom 
end of the spring, and a beveled edge with a 
reference line at its end on the other side of the 
pivot. It also carries a rider such that, with the 
weighing arm balanced, it applies a pressure of 
3 pounds on the spring when the rider is posi- 
tioned by the notch nearest to the pivot and 10 
pounds when the rider is positioned by the notch 
farther away from the pivot, as indicated in 
Fig. 2. 

The bracket that carries the upper end of the 
spring is made to slide in the slot of the pivot 
post. Stops are provided on this post to control 
the position of this bracket so that in its upper 
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position, when the weighing arm is level, the 
loaded length of the spring is the specified maxi- 
mum loaded design length. When the bracket is 
against the lower stop, with the weighing arm 
level, the loaded length of the spring will be the 
specified minimum loaded design length. The 
bracket is moved up and down by means of the 
adjusting screw which is turned by rotating the 
ball-handle, this being fastened to it at the top 
of the pivot post. A pin is assembled in the right- 
hand post to act as a stop for the weighing arm 
and prevent it from dropping too far when the 
spring is removed. 

In operation, the weighing arm is lifted by one 
hand to permit the spring to be assembled into 
the functional gage by the other hand. When the 
spring is in its weighing position, the weighing 
arm is released. With the bracket adjusted 
against the upper stop on the pivot post and the 
rider set to the 3-pound position on the weighing 
arm, the register line on the weighing arm must 
be between the two register lines on the post at 
the right-hand side of the functional gage. When 
the rider is moved to the 10-pound position 
on the weighing arm and the bracket adjusted 
against the lower stop on the pivot post, the 
register line on the weighing arm must again be 
between the same two register lines on the right- 
hand post as before. 


Composite Functional Test of Tension Spring 
—The functional gage and the specifications on 
the detail drawing for a tension spring, such as 


Fig. 4. This functional gage for testing the 
tension spring shown in Fig. 3 is similar 
to the compression spring tester, except 
that the weighing arm is above the 
bracket because the spring must be 
stretched instead of compressed. 


is shown in Fig. 3, are very similar to those for a 
compression spring. This example is a close- 
wound spring. When it is extended to a length of 
1.500 inches between the inner ends of the loops 
at the end of the spring, it must exert a pull of 
4 ounces. When it is extended to a length of 2.500 
inches, it must exert a pull of 12 ounces. These 
loads are the operating ones at the two ends of 
the stroke or movement of the part to which the 
spring is attached in the assembled mechanism. 

The maximum outside diameter of the coils 
is specified as 0.250 inch. The nominal or speci- 
fied diameter of the spring wire is 0.020 inch. 
This last value is a constructional dimension. No 
values are given for the number of coils or for 
the free length of the spring. The load condi- 
tions are the most essential ones and the spring 
manufacturer has full liberty of action in regard 
to the dimensional conditions. 

The spring must assemble freely in a ring gage 
of 0.250-inch diameter. The functional gage for 
testing its pull at the specified lengths is shown 
in Fig. 4. This gage is very similar to the one 
shown in Fig. 2, except that the weighing arm 
is above the bracket because the spring must be 
stretched instead of compressed. Also, grooved 
pins are provided to engage the loops at either 
end of the spring instead of counterbores as 
before. 

The weighing arm carries a rider and is pro- 
vided with two notches, as before, to locate the 
rider at the two load positions. This weighing 
arm is mounted in a slot in the left-hand post as 
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before. The bracket fits the outside of the square 
or rectangular pivot post and is retained in posi- 
tion, for the minimum loaded length or maxi- 
mum loaded length as required, by a spring latch 
that engages notches in the pivot post. When 
this bracket is in its upper position and the 
weighing arm is level, the distance from the top 
edge of the groove in the pin in the weighing 
arm to the bottom edge of the groove in the pin 
in the bracket is 1.500 inches. When the bracket 
is in its lower position and the weighing arm is 
level, this distance is 2.500 inches. 

The operation of this functional gage is simi- 
lar to that of the preceding one. The loops at the 
ends of the spring to be tested are slipped over 
the ends of the two grooved pins until they en- 
yage the grooves. When the rider is in the 4- 
ounce position and the bracket is in its upper 
position, the register line at the end of the 
weighing arm must be between the two register 
lines on the right-hand post. When the rider is 
at the 12-ounce position on the weighing arm 
and the bracket is in its lower position, the regis- 
ter line on the weighing arm must be between 
the same two register lines on the right-hand 
post as before. 

The load in this example is so small that the 
bracket can readily be moved by hand. For 
heavier springs, a cam or screw or other me- 
chanical device must be provided to move the 
bracket against the pull of the spring. The gen- 
eral design of the functional gage, however, is 
of this same type for any spring, whether com- 
pression or tension. 


Problem of Adequately Testing Gears— 
Another type of machine element that requires 
some form of functional test to prove its ade- 
quacy for service is any kind of a gear. The gen- 
eral problem of the production and inspection of 
years is basically the same as for any other type 
of machine element. For all such elements, every 
effort must be made to determine as early as pos- 
sible in production and assembly the essential 
requirements of the finished components. Then 
adequate machining processes and manufactur- 
ing methods must be chosen or developed to 
accomplish the task of production and control. 

In too many cases, the unique requirements of 
some of the components in their particular serv- 
ice are not definitely determined until after the 
actual production has been under way for some 
time. It is conditions such as these that super- 
impose the additional burden of many changes 
or unanticipated refinements in the manufactur- 
ing and inspecting operations. Such, in brief, has 
been the production history of many of the com- 
ponents. 

The history of gear design, production, and 
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inspection has been, in many respects, an epitome 
of that of other machine elements. Even today, 
all of the essential features and their interrela- 
tions have not been fully established. Again, the 
demands made on the performance of gears are 
continually growing more severe for greater 
load-carrying capacity, higher operational speeds, 
and quieter action. With all this, the existing 
methods and facilities for measuring the gears 
are incomplete, inadequate in many respects, or 
else non-existent. 


Functional Requirements of Gears—For gears, 
as for all other types of machine elements, the 
dimensional specifications and their translation 
into definite inspection gages or procedures must 
be considered under the four major categories: 
conditions of size, conditions of form, conditions 
of position, and essential functional conditions. 
Also, the distinction between the testing of the 
manufacturing equipment and the gaging of the 
product itself must be kept in mind. Measure- 
ments or tests made to check the equipment 
‘an be as elaborate as may be found necessary 
with little influence on the final cost of the prod- 
uct, because such tests are only required at con- 
siderable intervals of time. If simple methods 
are not available, the more elaborate ones must 
be used. On the other hand, measurements that 
are made to test the product itself in routine 
production must be simple and rapid in order to 
be economical. 

Consideration is here given only to the testing 
of the functional conditions on the gears. The 
functional requirements of any pair of gears de- 
pend largely on the nature of the service which 
they are called upon to give. A gear drive may 
be called upon to transmit motion only. In this 
‘ase, the tooth load may be little more than that 
needed to overcome the frictional resistance of 
the mechanism. In some cases, the accuracy re- 
quired of the motion may be very high; in others, 
it may be of minor importance. To a great ex- 
tent, such a difference in service requirements 
primarily affects the extent of the tolerance on 
certain features of the gears or the nature and 
amount of the permissible variations in the func- 
tional tests. No set of standards will ever be com- 
plete enough to fit all conditions of service. Some 
conditions will need only a part of the refine- 
ments specified in some standard; other condi- 
tions will need refinements beyond those specified 
in any standard. Each case should be studied by 
itself. 

Again, a gear drive may be called upon to 
transmit power—sometimes more and sometimes 
less—at very high speeds, at very low speeds, 
or at intermediate speeds. Here again the differ- 
ences in the nature of the service required will 
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primarily affect the extent of the tolerances on 
some of the features of the gears. Under the 
most extreme conditions of load or speed, or of 
both, additional functional tests may be required. 
In the majority of cases of essential gear 
drives for all types of service, smoothness and 
uniformity of action are critical requirements. 
Smooth gear action is dependent not upon any 
single feature of the component but upon the 
composite action of several of these features act- 
ing simultaneously. For example, a larger spac- 
ing error may be permitted when the tooth pro- 
files are perfect than can be tolerated when 
errors exist in the tooth forms themselves. 


Functional Tests for Gears—Therefore most 
of the functional tests for gears consist of oper- 
ating the gears from production either with a 
mating master gear on some form of test stand 
or else operating them with mating gears from 
production, or both. There are some gear-testing 
machines that compare the difference in the 
nature of the action between a pair of gears from 
production with that of a pair of accurate mas- 
ter gears, or that of a pair of pitch discs which 
drive each other by friction. Such tests give a 
direct measurement of the error in action, or a 
measure of the distance that the surfaces of mat- 
ing gear teeth from production are displaced 
along the pitch line from the position that two 
perfect gears would occupy. 

Such a test gives the most important func- 
tional information for every type of gear drive 
and for every condition of service. At present, 
the scope of this type of equipment is narrow; it 
does not cover all types of gears. In addition, it 
only covers a limited range of diameters of spur 
and helical gears of from about 2 to possibly 
30 inches in diameter. These tests require the 
use of many special arbors, master gears, or spe- 
cial pitch discs, as well as considerable time to 
set up and operate the equipment. 

Another and more common type of functional 
testing equipment for gears consists of a stand 
or special fixture on which the gears are mounted 
in their operating position. Sometimes a gear 
from production is meshed with a master gear, 
and sometimes a pair of gears from production 
are meshed together. On these test stands, the 
nature and the amount of the surface contact 
between the mating tooth surfaces can be deter- 
mined by bluing the tooth surfaces of one gear 
and then examining the tooth surfaces of both 
gears after the teeth have been meshed together 
and operated by hand. 

The same type of test fixture or stand is used 
when the gears are meshed and operated to- 
gether by hand, the smoothness of operation 
being determined by feel. Some operators de- 


velop great skill in this operation, but the results 
are not always as definite as they should be. 
When the actual amount of the error in action 
can be measured, the maximum permissible error 
can be specified on the detail drawing. But even 
when the nature of the action is determined 
quite consistently by feel, the actual measure of 
the error cannot be evaluated and recorded on 
the detail drawing. The only reasonably consis- 
tent standard for this type of test is to have a 
pair of model gears, of known error in action, 
which represent the extreme conditions allow- 
able, and then to mount and test this model pair 
periodically to establish for the operator a stand- 
ard of feel. 

Another type of functional testing equipment 
for various kinds of gears consists of a stand on 
which a pair of gears can be mounted in their 
operating positions and operated by power under 
load. Here the noise of operation is taken as a 
criterion of their acceptability. When quietness 
of operation is an essential functional require- 
ment of the product, such a test is a direct repre- 
sentation of this characteristic of the gears. 

But with noise, it is not only the actual inten- 
sity of the sound—which can be measured with 
suitable instruments—but also the character of 
this sound which may be objectionable. For this 
last condition we have no other meter, as yet, 
than the human ear. Here again, the only pos- 
sible standard or definite basis of comparison is 
a pair of model gears which represents the re- 
jection limit of the noise of operation. 

Experience has shown that when an inspector 
tests gears by ear, he instinctively compares 
them all with the best pair that he has listened 
to in the immediately preceding period. He ex- 
pects them all to be as good as the best. If the 
first pair tested at the start of a period is very 
good, practically all of the gears tested imme- 
diately afterward will be rejected. If an excep- 
tionally good pair does not appear early, a much 
larger number of pairs will be accepted. With a 
functional test of this type, however, no other 
specification than a note calling for comparison 
with the performance of the pair of model gears 
‘an be entered on the detail drawing. 

Another type of functional testing equipment 
for gears consists of a stand on which a pair of 
gears is mounted in operating position and 
driven by power or hand at a slow speed and 
against a light load. One arbor is mounted on a 
movable slide while the other remains in a fixed 
position. The gears are held tightly meshed to- 
gether by a spring that acts on the movable slide. 
As the gears revolve, errors in tooth form or 
thickness, in spacing, or in concentricity cause 
the slide to move in and out. The amount of 

(Continued on page 211) 
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Largest Milling Machine is Important 
Research and Production Tool 


TWO-YEAR expansion program costing 
A over $3,000,000 has recently been completed 
by the Ingersoll Milling Machine Co., Rockford, 
Ill. The program - was the result of carefully con- 
sidered, long-range planning based on both pres- 
ent and contemplated future demands for large, 
special machine tools, and was not influenced by 
defense requirements. Included in the expansion 
was the construction of what is believed to be the 
world’s largest milling machine. 

This huge, adjustable-rail milling machine, 
which is shown in the heading illustration, is 
14 feet wide between housings and will accom- 
modate work-pieces up to 12 feet high under the 
rail. The machine bed is 123 feet long, and the 
table 62 feet long. Weighing 1,150,000 pounds, 
the machine rests on a steel reinforced, concrete 
foundation. The dimensions of the foundation are 
133 feet long by 42 feet wide and up to 11 feet 
thick. Approximately 870 cubic yards of con- 
crete and 30 tons of steel reinforcing rods were 
used in the foundation. 

An outstanding feature of the milling machine 
is the amount of power available for actually 
cutting metal. Three of the four milling heads 
on the machine—two vertical heads and a right- 
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hand horizontal head—are each equipped with a 
150-H.P. electric motor: A left-hand horizontal 
head is powered by a 250-H.P. motor. The motor 
mounted on the left-hand horizontal head can be 
overloaded up to 400 H.P. for periods of three 
minutes. 

Another unique feature of the milling machine 
is that the table is constructed in two sections, 
one 27 feet long and the other 35 feet long. Both 
sections can be used as a unit, or either can be 
parked at one end of the machine, as seen in 
Fig. 1. When the sections are separated, work 
can be set up on one while parts on the other 
are being milled, thus minimizing ‘‘down” time 
on the machine. The table sections can be sepa- 
rated in about two minutes by means of air- 
operated wrenches. 

Power shank rods are provided on all heads 
for quick, easy cutter changes. Practically all 
functions of the machine are controlled by push- 
buttons that are mounted on a convenient port- 
able pendent. Even the spindle-speed gears in 
the vertical heads are rapidly changed by electri- 
cal means, and no hand-levers are provided. Sep- 
arate electronic controls are furnished for the 
table, horizontal and vertical heads, and cruss- 
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rail teeds. Rail clamps, too, are power-operated 
and electrically controlled. 

Although the primary purposes for the ma- 
chine were to permit the economical machining 
of large parts and increase production, it also 
was designed for research and experimental 
work. More efficient machining methods and 
better cutting tools are being developed. New 
ideas resulting from the operation of the machine 
are being passed on to customers, enabling them 
to increase production with existing equipment, 
and making it easier for them to justify invest- 
ment in larger and more powerful machines. 

With the ample power available on this ma- 
chine, cutters can be designed to withstand ex- 
traordinary loads, and tested under actual pro- 
duction conditions. Cutter capacities have, in 
general, been ahead of machine capabilities, but 
now with ample power available this machine 
is actually ahead of present cutters. Teeth have 
been broken from some cutters during milling. 
Limitations of carbide cutting tools can be ex- 
plored, and techniques for milling the new metals 
constantly being developed can be established 
with the power, rigidity, and size available on 
this research machine. 

A set-up for rough-milling the top of a large 
cast-iron table for an Ingersoll machine is shown 
in Fig. 2. In this operation, up to 9/16 inch of 
stock is removed with 13-inch wide cuts at feed 
rates in excess of 60 inches per minute. Prior to 


Fig. 1. Table on huge milling machine seen in heading illustration is constructed in 
two sections. One section can be loaded while work on the other is being milled. 


the building of this huge adjustable-rail milling 
machine, the usual feed rate for rough-milling 
cast-iron table tops was in the neighborhood of 
20 inches per minute. The tools shown in this 
and the other illustrations are Ingersoll heavy- 
duty milling cutters with carbide-tipped blades. 

Major economies are possible when this ma- 
chine is equipped with right-angle attachments. 
For example, as seen in Fig. 3, the use of such 
an attachment permits milling both ends of large 
castings (after milling the sides and top in the 
conventional manner) without the need for re- 
setting the work. Also, accuracy of the work- 
piece can be held to closer tolerances when all 
cuts are taken in one setting of the work. In the 
operation shown, a 14-inch diameter, Ingersoll 
“Shear Clear” face mill with carbide-tipped in- 
serted blades is taking a cut 1/2 inch deep and 
12 inches wide. 

Another example of the accuracy maintained 
was the production of a 74-foot long bed for a 
die-block milling machine. The bed was milled 
in three sections. First, it was machined length- 
wise in the conventional manner, and then across 
the ends with a right-angle attachment. When 
assembled, without any hand scraping, it was 
within 0.003 inch of being straight over its entire 
74-foot length. 

if a part to be machined is too narrow to be 
reached by both horizontal heads at the same 
time, the problem can be solved by using the 
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right-angle attachment, as seen in Fig. 4. Thus, 
a wide-bed machine is effectively converted into 
a narrow one, and time is saved that would be 
required to reset the work for milling each side 
separately with horizontal heads. In this opera- 
tion, tubular ways are being milled near each 
side of a narrow casting with 4 1/2-inch radius 
form cutters having carbide-tipped inserted 
blades. 

In Fig. 5, two right-angle attachments are 
being employed to slot a machine table. The slots, 
1 1/4 inches wide and 3 1/4 inches deep, are cut 
two at a time with 24-inch diameter, carbide in- 


Fig. 3. Right-angle attachment per- 

mits milling both ends of large 

castings without the need for re- 

setting the work, thus permitting 
closer tolerances. 
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Fig. 2. Feed rates in excess of 60 inches 
per minute are used in rough-milling tops 
of cast-iron tables—more than three 
times the rate previously used on smaller, 
less powerful machine. 


serted-blade slotting cutters, at a feed rate of 
20 inches per minute. This method has proved 
to be more accurate and faster than milling with 
a gang cutter set-up, which required much slow- 
er feed rates. 

Right-angle and other attachments are neatly 
stored in covered floor pits at one end of the 
milling machine; required cutters are mounted 
on conveniently located racks; and work-benches 
containing the necessary set-up equipment are 
provided along both sides of the machine. This 
arrangement eliminates the need for operators 
to travel to tool-cribs or remote storage bins. 
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Paddle type chain conveyors for chip removal 
extend the full length along both sides of the 
machine, and the operators need only brush the 
chips from the table. Chips on these conveyors 
slide down chutes and are carried in tube con- 
veyors to a centrally located disposal area out- 
side the assembly department. 

The large, adjustable-rail milling machine is 
located in the new erecting shop which was part 
of the expansion. This shop has a 42-foot high 
clearance in the bays and 18- to 36-inch thick 
reinforced concrete floors with built-in assembly 
pits, and is served by 40-ton cranes having 96- 


Fig. 5. Slots 1 1/4 inches wide and 

3 1/4 inches deep are cut two at a time 

on this adjustable-rail milling machine 

which is equipped with two right-angle 
attachments. 


Fig. 4. Wide-bed milling machine is 
converted into narrow one by us- 
ing a right-angle attachment. Here, 
tubular ways are being milled near 
each side of a narrow casting. 


foot spans. These facilities permit manufacture 
of the extraordinarily large, heavy machines 
which are used for milling Diesel engines, tur- 
bine shells and rotors, die-blocks for producing 
aircraft parts, rolling mill and press housings, 
and other large castings. 

One such machine, weighing 420 tons, was re- 
cently erected in the new shop in fifty-nine work- 
ing days. When this machine, built for a large 
shipbuilding company, was on the assembly floor 
late in February, the two largest adjustable- 
rail milling machines in the world were within a 
few feet of each other. 


4. ae. ‘ 
44 4 ~_ 
a 
ar 
= 
MACHINERY, May, 1954—195 


How to Design Drill Jigs 


Reduction in the manufacturing costs of duplicate parts for 


interchangeable assembly is the prime purpose of the drill jig. To 
accomplish this efficiently, the jig must be designed to function 
rapidly and maintain a high degree of accuracy over long periods 


RINCIPLES involved in the design of drill 
jigs, although generally well known, are 
frequently overlooked or unintentionally 

violated. By mentally picturing a particular jig 
as it will be employed on the production line, a 
tool designer can draw upon his previous shop 
experience for design improvements affecting ac- 
curacy, practicability, cost, and safety. It is the 
purpose of this article to clarify some of the gen- 
eral design principles, discuss the various com- 
ponents and types of jigs, and present some ideas 
as to possible improvements of existing work- 
holding devices. 

The clamping of fragile work-pieces, such as 
sheet-metal parts or tiny castings, presents a 
problem. This is especially true if the material is 
easily marred as when working with aluminum, 
zinc, or brass. To meet this situation, there are 
many types of swivel heads that can be used. 
Some of these may be seen in Fig. 1. 

Also available are torque-limiting screws, such 
as seen in Fig. 2, which prevent distortion when 
clamping against thin sections. The torque may 
be varied by means of a small adjustment screw 
A, shown at X. In use, the knurled head will slip 
freely when the pre-set torque is reached, thus 
preventing the build-up of excessive pressure. 

Several styles of this type screw are obtain- 


of hard usage. First of two installments. 


By H. C. Tsten, President 
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able, three of which are shown at Y in the illus- 
tration. The one shown at the top is a regular 
type, pressure being applied to the work-piece 
by the rounded end of the threaded body. An in- 
verted type is shown immediately below. With 
this screw, the work is supported by a protuber- 
ance B on the head. The lower screw is called 
a T-head, since the end of its body is machined to 
fit into the T-slot of a sliding V-block. 

A clamp that can be used to secure two parts 
of slightly unequal lengths is shown at X in 
Fig. 3. When clamping pressure is applied by 
knob A to the lower (shorter) link B, pressure 
is directed to screw C at the center of the long 
link D. Pressure is thus equalized against both 
work-pieces. To limit movement, a pin E is pro- 
vided in clearance holes drilled through both 
links. 

A less elaborate method may be seen at Y. In 
this set-up the face of a square swivel-head F is 
machined to form two contact ridges. The head 
is mounted on the machined end of a clamp-screw 
and is held in place by means of a single pin G. 
This pin acts as an axis about which the head 
can pivot slightly, thereby tending to apply equal 
pressure to both parts. A square post H is located 
adjacent to the swivel head to prevent it from 
rotating, thus keeping the ridges horizontal. 


Fig. 1. Many styles of swivel screws 
are commercially available to pre- 
vent damaging the surface of soft 
work-pieces when tightening screw 
type clamps. 
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Considerable operator fatigue can be elimi- 
nated by utilizing built-in air clamps. The small 
amount of space required and the low cost in- 
volved are not generally realized. A typical air 
clamp set-up is shown in Fig. 4. Cold-rolled steel 
stripper stock forms the base in which is bored 
a cylindrical cavity /. Into this cavity is fitted a 
cold-rolled steel piston A containing an O-ring 
L as an air seal. Air, compressed to a pressure 
ranging from 80 to 100 pounds per square inch, 
enters the cylinder through port M, causing the 
piston to rise. Clamp N pivots about the spheri- 
cal end of special stud O, thus causing the right- 
hand end to lower for locking. Nut P is pinned 
in place to prevent unauthorized adjustments of 
the stud in the shop. A stop-pin Q is provided 
as a safety precaution against crushed fingers. 
Both the stud and the piston are spring-loaded. 


Many Jig Components are 
Commercially Available 


It will invariably prove more economical to 
incorporate in the jig design parts that are com- 
mercially available or that can be easily modified 
from commercial parts. As an example, low-car- 
bon steel stripper plates are available with both 
faces ground and polished to a thickness toler- 
ance of plus or minus 0.003 inch. Edges of the 
plates are machined rather than sheared, thereby 
insuring parallel sides that are free from strains. 
Warping and distortion after machining are 
practically eliminated. 

For large work where the weight of the fin- 
ished tool is of prime consideration, aluminum 
jig plates can be purchased. The plates are 
claimed to be flat within 0.005 to 0.007 inch. 
Slightly higher costs of these specially prepared 
plates is well justified. However, care should be 
exercised to maintain the same rigidity as an 
equivalent steel] plate to prevent warpage. 


Fig. 3. Either of these 
clamping devices can be 
used to hold two parts of 
slightly different lengths 
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Fig. 2. Two types of adjustable torque-limiting 
screws are shown at X. Three styles in which these 
screws are obtainable may be seen at Y. 


Other commercial parts include various clamp 
assemblies such as the heel-pin, hand-knob, or 
cam-heel types. Also to be considered are quar- 
ter-turn screws, C-washers, spherical washers, 
spherical-head nuts, swing bolts, jack-locks, and 
quick-acting screw pushers. 


Locating Devices Assure Accurate 
Work Positioning 


An extremely important requirement in the 
design of a drill jig is the provision of adequate 
facilities for locating the work. In general, three 
locating points are used for positioning the 
work-piece, two bearing against the longer edge 
of the part and one against the shorter edge. 
Clamping of the part should be done in line with 
the locating points that no deformation 
occurs. 

A commonly used method of work location is 
by means of dowel-pins or studs. This type of 
set-up, as shown at W in Fig. 5, is a satisfactory 
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against locating points. 
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arrangement for small-quantity production when 
the work-piece is of a hard material. The reason 
is that the edges of the pins will mar a soft ma- 
terial and cause inaccurate hole location. Three 
arrows in the illustration indicate the points and 
direction of clamping. 

Improved locating conditions may be had by 
employing either of the designs shown at X and 
Y in the illustration. In both cases, the contact 
pressure is distributed over comparatively larger 
areas, thereby allowing a substantially larger 
clamping force to be avplied. 

Nesting is still another method of locating. 
If the work-piece is positioned in a nest, as 
shown at Z (Fig. 5), it is important to relieve 
all the unnecessary edges, leaving only those 
strategic points, or edges, from which the dimen- 
sions of the holes will be controlled. Relief of 
unnecessary areas will facilitate the loading and 
unloading of the jig. Foolproof pins may be 
added so that it will be impossible to insert the 
part in any but the correct way. 

Conventional jigs should always be provided 
with feet on the sides that are opposite the 
bushing holes. The importance of this arrange- 
ment is often underestimated. Jig feet may be 
either soft or hard. Most shops object to the use 
of soft feet as chips tend to get caught under 
them, thus impairing the accuracy of the drilled 
holes. Other shops, however, refuse to use hard- 


ened feet, claiming that they might damage the 
surface of the drill press table. 


This reasoning is not justified. The legs should 
be pack-hardened to a case depth ranging from 
0.035 to 0.040 inch, extending upward approxi- 
mately 1/2 inch from the resting surface. Drill 
rods do not make satisfactory feet because they 
are too brittle to withstand rough usage. The 
practice of screwing hardened steel strips, or 
buttons, to the base of the jig should be avoided, 
as the sockets of the screws tend to trap loose 
chips. 

Many design features are subject to the indi- 
vidual taste and judgment of the tool designer, 
the facilities of the shop, and the preferences 
of the foremen involved. Certain controversies 
are bound to arise from time to time regarding 
various aspects of jig construction. 

One problem that frequently presents itself 
is the question of drilling against clamps. Gen- 
erally speaking, this practice should be aban- 
doned wherever possible because the drilling 
pressure may loosen the clamp and cause shift- 
ing of the holes. This rule should not be deemed 
hard and fast, however, as there are exceptional 
‘ases where drilling against clamps is the only 
way to substantially reduce the cost of a jig, or 
to provide proper location for the work. If, as 
in the majority of cases, no pressure is exerted 
against the clamps, a spring plunger similar to 
the one shown in Fig. € can be used. 

Screw and dowel construction as opposed to 
welding is another question over which good 
judgment should prevail. A satisfactory, prac- 


Fig. 4. Built-in air clamps allow load- 
ing and unloading to be accomplished 
in a minimum of time. Additional ad- 


vantages are their low cost and small 
space requirements. 
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Fig. 5. Locating pins shown 
at W can be employed 
satisfactorily with hard 
work-pieces, but the set- 
ups shown at X and Y are 


2 preferred. Nest type of lo- 
cation, as seen at Z, is 
also used extensively. 


foo/- proof pin » 


tical compromise is to weld the members into 
sub-assemblies, after which the sub-assemblies 
are screwed and doweled together to form 
the completed tool. This type of construction 
provides adequate accessibility to the various 
major components for grinding and other serv- 
icing. 

There are numerous types of drill bushings 
from which a tool designer can make a selection 
to suit any particular job. In cases where drilling 
is to be followed by reaming, tapping, or coun- 
terboring, the practice has been to use renewable 
slip bushings inserted into liner bushings. The 
slip bushings, being loose pieces, can easily be 
mixed up and even lost. In work-pieces requiring 
many holes, it is preferable to have the bush- 
ings color coded. 

Many modern shops prefer to use head type 
press-fit bushings in conjunction with step-drills. 
With proper tool-room facilities for sharpening 
the step-drills, concentricity between the drill 
margins and the pilot can be easily maintained. 
Head type bushings are preferred because they 
take up the drill pressure and prevent the bush- 
ings from being knocked out. 

Several conventional types of drill jigs will be 
described in the concluding installment of this 
article to be published in the June number of 
MACHINERY. 


First Nickel Coin 


The first pure nickel coin ever issued was a 
20-centime piece minted by Switzerland in 1881. 


Method of Purifying Water Provides 
Bacteria-Free Coolant 


A new means of purifying water may eventu- 
ally have an important application in machine 
shops. The Hyla process, as it is known, is a 
‘atalytical water treatment employing complex 
silver salts deposited on a common carrier mia- 
terial. Salem-Brosius, Inec., Pittsburgh, Pa., are 
developing the process and sponsoring related 
research at Johns Hopkins University. The re- 
sidual killing ability of Hyla permits it to keep 
water free from contamination long after being 
purified. 

The process lends itself admirably to munici- 
pal water systems and to various industrial ap- 
plications. In the machine shop, skin infections 
resulting from  bacteria-contaminated coolant 
systems can very likely be completely prevented 
by filtering the coolant or adding Hyla-treated 
water to the shop reservoir. 


SPP/ING 


PLUNGER 


SPRING RPE TA/NER 


Fig. 6. Spring plungers may be employed in cases 
where no drilling pressure is applied against the 
pushers. These plungers are commercially available. 
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In Shops Around 


Camera highlights of some in- 
teresting operations performed 
in various metal-working plants 


throughout the nation 


Performing a resonant fatigue test 
on an airplane engine master rod 
with a large “tuning fork’’ at the 
Weber Instrument Co., Detroit, Mich. 
The specimen is mounted between 
the tines of the fork, to which is cou- 
pled a vibration exciter. Through tie- 
rods, compressive loads are trans- 
mitted to the tines and specimen. A 
change in the vibratory system in- 
dicates specimen failure. 


Producing steel tubing on a new 
150,000-pound draw-bench at the 
Pacific Tube Co., Los Angeles, Calif. 
The bench, claimed to be the largest 
West of the Mississippi, was built by 
the Aetna-Standard Engineering Co. 
Of a single-chain, double-mandrel 
type, it can draw tubing at 110 feet 
per minute to a length of 52 feet 
and an outside diameter as great as 
61 2inches. 
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(Right) Die sets are now made 
on these two new production 
lines at Danly Machine Special- 
ties, Inc., Chicago, Ill. Adapting 
the many standard sizes and 
shapes of die sets to mass- 
manufacturing techniques re- 
quired a high degree of inter- 
changeability in the design of 
work-fixtures. 


Forming and welding bicycle 
rims at the Canada Cycle & Mo- 
tor Co., Ltd., Weston, Ont. Flat 
strip is fed into the 40-foot long 
production line at a rate of 35 
feet per minute. Formed to 
shape, edges are folded to- 
gether and resistance seam- 
welded by three Taylor-Winfield 
machines. 
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A shell mold made of sand bonded 
by Bakelite phenolic resins leaves 
the ejecting station of a rotary 
mold-making machine at the Wal- 
worth Co., Boston, Mass. Simulta- 
neously at other stations, patterns 
are preheated, molds are cured, 
and the resin-sand mixture is 
poured on the patterns. 
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Strong Aluminum Alloy Is Given Pressure 
Vessel Code Approval 


The use of aluminum alloy GR40A (A.S.T.M. 
designation) for the construction of unfired pres- 
sure vessels in accordance with the rules of 
Section VIII of the 1952 A.S.M.E. Boiler and 
Pressure Vessel Code has been disciosed by the 
Aluminum Company of America, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa. 

This alloy, designated A54S by the company, 
offers higher mechanical properties than any of 
the alloys previously approved for welded pres- 
sure vessels and permits the use of higher allow- 
able design stresses. For elevated temperature 
operation, the alloy becomes even more desirable 
because it maintains its strength better at higher 
temperatures. Although the alloy can be welded 
by all conventional methods, the semi-automatic 
inert-gas metal-arc process and the inert-gas 
metal-are process (tungsten-arc) are preferred. 

Although the alloy is more expensive than 3S 
and 4S alloys on an equal weight basis, it is defi- 
nitely more economical on the basis of equiva- 
lent strength. The weight saved in vessels fabri- 
cated from this alloy will normally more than 
offset the increased cost per pound, and the 
lighter weight in itself is often a valuable ad- 
vantage in construction. 


Water-Repelling Leather Belt Preservative 
Exhibits Long Life 


A leather belt preservative which gives long 
service and requires only infrequent application 
has been announced by the Viscol Co., 18 
East Ave., Bridgeport, Conn. This preservative, 
called Clarol, contains no oil, grease, or resin, 
and will not turn rancid. Applied by brush, 
spray, or oil-can methods, it penetrates and acts 
as a lubricant for the fibers. It “sets” in the 
leather to form a gelatinous structure which 
does not creep to the surface. Clarol actually 
repels water and steam, rendering the belt 
water-proof without closing the pores to the air. 
Since belts treated with this preservative do not 
slip, they can be run slack. 
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OF INDUSTRY 


The properties and new applications of 
materials used in the mechanical industries 


Low Melting-Point Cement Binds 
with Light Pressure 


An industrial adhesive, so sensitive that it 
takes only fingertip pressure to join materials 
together, has been made available by the Cycle- 
weld Products Division of Chrysler Corporation, 
Detroit 31, Mich. This liquid adhesive will per- 
manently fasten rubber, metals, wood, plastics, 
ceramics, or fibers together in any combination. 
Extremely stable, it completely resists attack by 
salts, alkalis, acids, moisture, or solvents. The 
cement has already been adopted for use in build- 
ing heavy machinery, radar, electronic equip- 
ment, and aluminum honeycombed panels for 
aircraft wings, fuselages, and stabilizers. 


Abrasive-Filled Plastic Imparts Non-Skid 
Properties to Floors 


An abrasive-filled plastic coating for floors 
which brushes on like paint in one simple applica- 
tion and dries to a thickness that is twenty times 
thicker than a conventional two-coat paint job is 
being marketed by Colonial Refining & Chemical 
Co., National Broadcasting Co. Bldg., Cleveland 
14, Ohio. This coating, called Sure Grip, is now 
being employed to eliminate spills and falls that 
result in injuries and time losses. It dries within 
ten hours after application and resists the action 
of gasoline, oil, alcohol, and water. It is available 
in two colors—red or gray—and may be applied 
to wood, metal, or concrete surfaces. 


Rosin-Flux Solder Composed of 
Three Components 


The availability of Cen-Tri-Core energized 
rosin-filled solder, which is a rosin-coated solder 
wire covered with an outer solder sleeve, has 
been announced by Alpha Metals, Inc., 56 Water 
St., Jersey City 4, N. J. This unique construction 
makes it possible to provide a solder wire with 
no flux voids and a means whereby flux can be 
made to flow ahead of the molten solder, thereby 
assuring less waste of material. Despite its high 
activity, the rosin is non-corrosive and electri- 
cally non-conductive. 


| 
| 
i 
a 
- » 
~ 
. 
| 


Stainless-Steel Metal Powder 
for Fabrication of Parts 


The availability of a new type of stainless- 
steel metal powder, called Stain-Alloy, has been 
announced by Alloy Metal Powders, Inc., 238 
Eagle St., Brooklyn 22, N. Y. The metal powder 
can be used by fabricators of gears, self-lubri- 
cated bearings, welding alloys, bushings, and 
small precision mechanical parts, as well as for 
conventional sintered parts. Advantages claimed 
for this stainless-steel powder are that it is re- 
sistant to intergranular corrosion of the sintered 
compact; molded at compacting pressures of 30 
to 50 tons per square inch; and sintered at 2100 
degrees F. Stain-Alloy is a bright free-flowing 
powder, all particles of which pass through a 
150-mesh screen, and approximately 60 per cent 
of which will pass through a 325-mesh screen. 


Hot-Melt Strippable Coating 
Resists Darkening by Heat 


A hot-melt, strippable coating that exhibits 
no oil exudation up to temperatures of 160 de- 
grees F. is being manufactured by the Fidelity 
Chemical Products Corporation, 470-474 Freling- 
huysen Ave., Newark, N. J. This material, called 
Dip-Pak No. 661, is transparent, clear, and ex- 
tremely resistant to darkening under heat. A 
fairly tough, rubbery, thermoplastic compound, 


Two cast-iron pipe sections that 
were dropped from a height of 20 
feet are shown photographed shortly 
after contact with a steel plate. The 
one on the left broke due to the im- 
pact; the other rebounded upward 
in a bounce pattern (as can be seen 
from the subsequent stroboscopic 
photographic exposures). The pipe 
section on the left was an ordinary 
gray iron section, whereas the one 
on the right was made from Ductile 
iron, an alloy recently developed by 
the International Nickel Co., Inc., 67 
Wall St., New York 5, N. Y. 


it will remain flexible at temperatures ranging 
from — 50 degrees F. to 160 degrees F. It func- 
tions as a semi-permanent coating for metal ob- 
jects, as a strippable coating for metal, as an 
insulating and potting compound for objects not 
subjected to heat in excess of 160 degrees F. and 
as a plating stop-off. This compound offers excel- 
lent resistance to corrosion. Its melting tempera- 
ture is 360 degrees F. The application range is 
from 320 to 350 degrees F. 


Close-Tolerance Strip Material 
Made of Beryllium Copper 


A close-tolerance grade of beryllium copper 
strip, known as Microstrip, has been announced 
by Penn Precision Products, Inc., 501 Crescent 
Ave., Reading, Pa. Available thicknesses run 
from 0.001 to 0.032 inch, with minimum toler- 
ances ranging from plus and minus 0.0001 inch 
to plus and minus 0.0004 inch, depending upon 
thickness. On widths from 3/32 inch to 5 inches, 
width tolerances of plus and minus 0.001 and 
0.002 inch are regularly held. During the manu- 
facture of this strip, special care is used in solu- 
tion annealing and surface conditioning, since 
correct annealing insures uniformity of hard- 
ness, formability, microstructure, and aging re- 
sponse, while freedom from surface oxides re- 
duces die wear and contact resistance. 
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ROBLEMS relating to the rate of chip for- 
mation, amount of chips produced, and 
change in the character of the chip, when using 
modern high-powered machine tools with cutting 
tools of cast alloys or sintered carbide, can 
be solved by the application of efficient chip- 


Fig. 1. Cross-sectional view of a chip-breaker 
showing principal dimensions. Section (EF) is 
the floor, and (FH), the heel. 


breakers. Since basic factors in the design of 
efficient chip-breakers have not been clearly un- 
derstood, a comprehensive research project was 
jointly undertaken by a number of machine tool 
companies under the auspices of the National 
Machine Tool Builders’ Association. 

This research project (described in December, 
1953, MACHINERY, page 206) was conducted 
during the last two years by Professor Erik K. 
Henriksen at the Sibley School of Mechanical 
Engineering of Cornell University. Professor 
Henriksen is now with the Department of Me- 
chanical Engineering, University of Missouri. 

Results of the project, and recommendations 
for efficient chip-breakers, have been published 
in a comprehensive booklet entitled “Chip 
Breakers.” Also, a 22 1/2- by 35-inch wall chart 
printed in four colors has been prepared to give 
simple directions on the optimum shape of the 
tool, including angles of rake and clearance and 
the dimensions of the chip-breaker. Copies of 


MACHINERY, May, 1954 


204 


Recommendations for Chip-Breakers 


the report and of the wall chart may be secured 
from any of the sponsoring machine tool com- 
panies (listed in the December article) or the 
National Machine Tool Builders’ Association, 
2071 KE. 102nd St., Cleveland 6, Ohio. Some of 
the recommendations contained in the report 
and chart are presented in this article. 

Principal dimensions of the cross-section of 
a chip-breaker are illustrated in Fig. 1. From 
the cutting edge E, the face of the tool extends 
back to F’, forming the floor of the chip-breaker 
that carries the cutting pressure from the chip. 
The rising part of the chip-breaker from the 
floor F' to the heel H is called the slope. This 
slope lifts the free end of the chip up and over 
the heel each time a new cut starts. Pressure 
from the heel causes the chip to bend into a 
circle, called the chip flow circle or circle of 
bending, which has a radius of bending B. 

Size and location of the chip flow circle are 
determined by the location of the heel H relative 
to the floor L#’—or, in other terms, by the width 
w and height hk of the chip-breaker. Regardless 
of the width or height, the chip will be broken 
in practically the same way if the radius of 
bending B is the same. The desired degree of 
chip-breaking is obtained, therefore, by the 
proper choice of the radius of bending B. 

If the chip-breaker produces a snarling chip 
instead of one that is well broken, the breaker 
is too open (the radius of bending B is too 
large). It should be replaced by a tighter chip- 
breaker with a smaller radius of bending. The 
relationship between radius of bending B, width 
w, and height h is 


h 
2h v's 


This relationship is also given in the accom- 
panying graphs—Fig. 2 being for annealed alloy 
steel (AISI 4140), Fig. 4 for carbon steel, and 
Fig. 5 for free-machining steel (AISI B-1112). 
These three charts give chip-breaker dimensions 
for tools having side cutting-edge angles from 
0 to 15 degrees, operating at cutting speeds from 
400 to 1000 feet per minute, and taking depths 
of cut from 0.100 to 0.300 inch. 

From these charts, one can determine the 
best chip-breaker for a given feed, or the pref- 
erable range of feeds for a given chip-breaker. 
It is evident from the charts that the preferred 
“ange of feeds for a given chip-breaker is nar- 
row, and may be economical only for production 
tools. Since there is no known method for widen- 
ing the preferred range itself by changing the 
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design of the chip-breaker, the only solution for 
general-purpose tools is to accept some types of 
chips outside the preferred range. This is called 
the usable range and is indicated by broken lines 
on the charts. The types of chips produced are 
shown at the right of the charts. 

Tool wear tends to increase near the upper 
limit of the usable range, and beyond this limit 
there is darger of frequent tool failure. For the 
best tool |-ve, h and B should be chosen as large 
as possible, consistent with a loosely curled chip, 
broken just enough for convenient handling and 
disposal. All chart data are for dry-cutting. 
The use of coolant may increase chip-breaking 
slightly, but can be ignored for design purposes. 

Although chip-breaking and the types of chips 
produced are controlled essentially by the com- 
bination of the feed and radius B, they are also 
influenced by the material being machined, the 
side cutting-edge angle of the cutting tool, the 
cutting speed, and the depth of cut. In Figs. 2, 
4, and 5 are shown the effect of feed for three 
representative steels. The modification chart, 


Fig. 3, shows the influence of other conditions. 
As an example of the use of the charts, it 
can be assumed that AISI 4140 steel is to be 


Fig. 2. Chart giving chip-breaker dimensions for machining annealed alloy steel (AISI 4140). 


machined at a cutting speed of 350 feet per 


minute with a depth of cut of 0.125 inch, a feed 
rate of 0.022 inch per revolution, and a cutting 
tool having a side cutting-edge angle of 45 de- 
grees. Starting with the actual feed rate of 0.022 
inch per revolution at the upper left in Fig. 3, 
a horizontal line (shown solid) is followed until 
it intersects the 45-degree side cutting-edge 
angle line. Then a vertical line is followed down 
to the intersection with the line representing a 
cutting speed from 300 to 399 feet per minute. 
A horizontal line is then followed to the right, 
to the intersection with the line representing a 
feed rate from 0.100 to 0.299 inch per revolution. 
Proceeding down, the modified feed is found to 
be 0.018 inch per revolution. 

Referring to the chart for AISI 4140 alloyed 
steel, Fig. 2, a horizontal line from the modi- 
fied feed of 0.018 inch per revolution is followed 
to the middle of the preferred range. Moving 
down vertically, radius PB is found to be 0.400 
inch. Proceeding diagonally downward to the 
right to the 0.400-inch radius circle and selecting 
a height h of, say, 0.020 inch, width w is found 
to be 0.125 inch. 

As another example, assume that carbon steel 


An example described in the text, and shown by heavy lines, indicates that (B) is 0.400 


inch, (h) is 0.020 inch, and (w) is 0.125 inch. 
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Fig. 3. Feed modification 
chart, used in conjunction 


with Figs. 2, 4, and 5, shows 
the effect of side cutting- 
| edge angles, cutting speeds, 

and depth of cut on chip- 


breaking. 
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Fig. 4. This chart and Figs. 2 and 5 apply to tools having side cutting-edge angles from O to 15 degrees, 
operating at cutting speeds from 400 to 1000 feet per minute and cut depths from 0.100 to 0.300 inch. 


is to be machined at a cutting speed of 
340 feet per minute, with a depth of 
cut of 0.500 inch, a feed rate of 0.025 
inch per revolution, and a cutting tool 
having a side cutting-edge angle of 45 
degrees. Starting with the actual feed 
rate of 0.025 inch per revolution at 
the upper left in Fig. 3, and following 
the broken lines, a modified feed of 
0.017 inch per revolution is found. Re- 
ferring to the chart for carbon steel, 
Fig. 4, radius B is determined as 
0.600 inch. Selecting a height h of 
0.020 inch, width w is found to be 
0.152 inch. 

A very important factor in good 
chip-breaker performance and satis- 
factory tool life is the shape of the 
slope. A large heel angle, HA in Fig. 6, 
results in smoother chip flow with less 
pressure and friction as the chip 
passes over the heel H. A satisfactory 
range for the heel angle is between 35 
and 50 degrees. Above this limit, the 
chip-breaker is too flat; below, it be- 
comes loaded with scrapings. 
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Generally, the over-all size of a chip-breaker 
should be selected in proportion to the size of 
the tool itself. For tools with a shank less than 
3/4 inch high, a chip-breaker height of 0.015 to 
0.020 inch is recommended. Tools from 3/4 to 
7/8 inch high should have chip-breaker heights 
of 0.020 to 0.025 inch, and tools larger than 7/8 
inch should have chip-breaker heights of 0.025 
to 0.030 inch. 

In grinding the chip-breaker, a fillet radius 
equal to the radius on the grinding wheel is pro- 
duced. The geometrical relationship between the 
height h, the fillet radius FR, and the heel angle 
HA is 

R—h } 

sin HA PR 
Too large a fillet radius (produced by a worn 
grinding wheel) makes the chip-breaker too flat. 
On the other hand, too small a fillet radius 
creates a serious stress concentration. 

When the smallest possibie chip-breaker is 
desired, a height of 0.015 inch is recommended, 
with a fillet radius on the wheel of 0.035 inch. 
Wear on the grinding wheel may increase the 
fillet radius to 0.065 inch without exceeding the 


Fig. 6. Cross-sectional view of a chip-breaker 
showing the relationship between fillet radius (R) 
and heel angle (HA) produced by grinding wheel. 


upper limit of the heel angle. For large chip- 
breakers, the height recommended is 0.025 to 
0.030 inch, and the fillet radius should be not less 
than 0.060 to 0.070 inch nor exceed 0.100 to 0.125 
inch. The tolerances recommended for the prin- 
cipal chip-breaker dimensions are +0.002 inch 
for h and +0.004 inch for w. 
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Fig. 5. Effect of feed on chip-breaking and the types of chips produced when machining AISI 
B-1112 free-machining steel. Influence of other operating conditions is shown in Fig. 3. 
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Machinability of Titanium 


nium is the subject of the third volume 

in the series of studies on machinability 
prepared by the Curtiss-Wright Corporation in 
cooperation with the United States Air Force. 
Some of the suggestions contained in the book 
are presented in this article. 

The major reasons for difficulty in machining 
titanium are (1) a surface action resulting in 
unusual abrasiveness and a tendency to gall and 
smear; (2) high temperature at the tool point 
which may be a cause and result of the tool 
action; (8) an unusually low tool-chip contact 
area leading to high pressures at the tool tip; 
and (4) low thermal conductivity of titanium 
combined with the small contact area are con- 
tributing causes to the high tool-tip temperature. 

Commercially pure titanium can be turned at 
150 to 170 feet per minute with high-speed steel 
tools, 170 to 200 feet per minute with cast-alloy 
tools, and 300 to 320 feet per minute with car- 
bide tools. High-strength titanium alloys, having 
a Brinell hardness from 275 to 350, can be 
turned at speeds between 30 and 60 feet per 
minute with high-speed steel, 50 and 80 with cast 
alloys, and 120 and 160 with carbides. Titanium 
alloys containing a high percentage of carbon 
may require much slower speeds. Feeds should 
be 0.004 to 0.007 inch per revolution with high- 
speed steel, 0.005 to 0.01 inch with cast alloys, 
and 0.008 to 0.015 inch with carbides. 

Of the high-speed steels, the cobalt types are 
preferred for machining titanium. Cast-alloy 
tools are satisfactory, and the carbides that are 
recommended for machining all metals except 
carbon and alloy steels should be used. Rake 
angles from 6 degrees positive to 7 degrees nega- 
tive are satisfactory with carbides; 5 degrees 
positive is successful with cast-alloy and high- 
speed steel tools. 

The sharpness of the tool is particularly im- 
portant. The presence of 2 wear land on the flank 
increases the tendency to chip welding and 
thereby accelerates tool wear. Cooling capacity 
is more important than lubricating qualities in 
the cutting fluid. Water-base soluble oils and 
chemical types are usually satisfactory. Rigidity 
of the set-up is important, as tool deflection 
might result in increased smearing on the flank. 


JR tise the subject for machining tita- 


Milling and Routing Titanium 


Prevention of cutter chipping and breakage 
is the chief problem in milling titanium alloys. 
The short, individual chips characteristic in mill- 


208—MACHINERY, May, 1954 


ing these materials do not fall off but remain 
welded to each tooth as it emerges from the cut. 
On the next revolution of the cutter, this chip 
has to be struck off. Often the bond is so strong 
that the tooth is chipped upon impact. The best 
solution is to place the work in such a way that 
the cutter teeth finish their cuts in a direction 
parallel with the feed. Maximum “bite”’ is thus 
taken at the start of the cut, and the welded-on 
section is only a sliver. In slab-milling, this 
means a climb cut. In face-milling, it means lin- 
ing up the edge of the work with the emerging 
side of the cutter periphery, which is also climb 
cutting. 

Either carbide or cast-alloy tools may be used 
for milling titanium. High-speed steel cutters 
do not give good tool life, and unless they can 
be resharpened and repaired readily, they are 
likely to prove uneconomical. 

Relief is the most critical of the tool angles. 
Less than 10 degrees relief leads to excessive 
smearing along the flank; much more than 15 
degrees weakens the tool and encourages chip- 
ping of the edge. Rake angles are not critical. 
Zero-degree axial and radial rake angles are 
satisfactory with Stellite; a zero-degree axial 
rake and as much as a 10-degree negative radial 
rake are about right for carbide. 

Either a corner angle from 30 to 60 degrees 
or a large nose radius is advantageous, since 
either one gives a thin chip for a given feed and 
thereby minimizes chipping. It also utilizes a 
longer cutting edge at a given depth of cut, dis- 
tributing the force over a greater area. This 
gives less unit pressure and helps dissipate the 
heat of cutting. 

Heavy feeds appear to yield greater produc- 
tion volume per tool grind, but tool breakage is 
more frequent. A feed of 0.003 to 0.008 inch per 
tooth is about the logical compromise. Cutting 
speeds with carbide cutters can be as high as 
100 feet per minute, and higher with lighter 
feeds. A speed of about 50 feet per minute is 
reasonable with cast-alloy tools. 

Stacked sheets of Ti-100A or RC-130A tita- 
nium alloys, up to a total thickness of about 1/4 
inch, can be routed with limited success. Tita- 
nium is so much harder and stronger than alumi- 
num alloys that a direct substitution of routing 
methods can hardly be expected. 

Slender, fragile routing cutters deflect so much 
when used on titanium that the customary thick 
stacks of sheets cannot be handled. Tool failure, 
as in milling, is hastened by the manner in which 
chips adhere to the tool. Relief angles must be 
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generous to minimize this tendency. Cutter de- 
flection will change the tool geometry. Rapid 
wear by rubbing and galling on the tool flank is 
likely to precede actual tool breakage. 


Drilling and Tapping Titanium Alloys 


Chip flow, clogging, and point smearing are 
the major problems in drilling titanium alloys. 
It was found that drills should be supported as 
rigidly as possible. When stub type drills could 
not be obtained in the desired sizes, the longer 
drills were either broken off short and reground, 
or were encased in a snug-fitting sleeve, leaving 
only enough projection for the required depth of 
hole. Drill jigs should be used wherever possible. 

The depth of hole drilled is an important fac- 
tor in drill life. If deep holes—those having a 
depth greater than five diameters—must be 
drilled, the drill should be retracted at intervals 
to clear the hole and flutes of chips. At a depth- 
to-diameter ratio of 5 to 1 or greater, drill life 
may be reduced to 30 per cent of that obtained at 
depth-to-diameter ratios of 3 to 1, or less. 

All the drills tested initially had 118-degree 
point angles, about 29-degree helix angles, and 
9- to 11-degree clearance angles. This range of 
clearance angles was found best in drilling tita- 
nium alloys. Many of the drills were later re- 
ground to a point angle of 140 degrees. This 
blunt point was found superior only in the very 
small sizes. Later, a 90-degree point was also 
tried, and this proved advantageous for drills 
of 14-inch diameter or larger. Finally, a double- 
angle point was tried. In effect, this amounted to 
a blunt point (140 degrees) ground with the 
corners of the lips chamfered to an included 
angle of 90 degrees. From the limited testing 
that was done, this double angle seemed a de- 
cided improvement. 

A feed range of 0.002 to 0.005 inch per revolu- 
tion is suggested for drills smaller than 1/4 inch 
in diameter, and 0.005 to 0.009 inch per revolu- 
tion for larger drills. It is important to use a 
continuous heavy feed. 

Titanium alloys present a severe tapping preb- 
lem. The largest diameter drill possible should 
be used in preparation for tapping. Spiral point, 
relieved taps having interrupted flutes are rec- 
ommended. Slow tapping speeds are necessary, 
and highly active cutting fluids such as carbon 
tetrachloride should be used. Parts should be 
designed with the fewest possible threads. 


Abrasive Cutting and Hacksawing 


Bars of titanium alloy 3 inches in diameter 
can be cut off in about two and a half minutes 
using an oscillating head, wet type machine 


equipped with a 20-inch diameter cut-off wheel 
running at 7300 feet per minute. All the com- 
mercial titanium alloys except those containing 
a high percentage of carbon can be hacksawed 
with reasonable speed and efficiency. Cutting 
rates are 25 to 50 per cent slower than for 
quenched and tempered alloy steels of equivalent 
hardness. Blade life in terms of productivity is 
at least 50 per cent lower. 

Average rate of hacksawing for stock from 
2 to 3 1/2 inches square or round (having a 
Brinell hardness from 275 to 350) is 1 1/4 
square inches per minute, with about 3 square 
inches per minute as maximum. This will yield 
a blade life of about 120 square inches cut, using 
0.050 inch run-out as the limiting criterion. At 
a 5 1/2-inch stroke, the cutting speed should 
‘ange between 45 and 75 strokes per minute. 
Feed per stroke should be 0.006 to 0.009 inch, 
depending on the titanium hardness and, to some 
extent, on the size of the piece. 

The sawing machine should be a heavy-duty 
type, adequately powered, free of vibrations, and 
equipped with a positive feeding mechanism and 
coolant system. The work must be held securely 
and blade tension should be high. High-speed 
steel blades of coarse pitch, six to four teeth per 
inch, should be used. A sulphurized-chlorinated 
oil is satisfactory for general-purpose titanium 
sawing. Prior to sawing, casting or forging skins 
should be removed by pickling, snagging, sand- 
blasting, or scarfing. 


Grinding of Titanium Alloys 


Silicon-carbide, 80-grit abrasive belts, oper- 
ated at 1500 feet per minute with 100 pounds 
per square inch feed pressure, and a coolant, 
permit the removal of up to 4 inches of linear 
stock in fourteen minutes. In surface grinding, 
a table speed of 400 inches per minute, a cross- 
feed of 0.05 inch, and a down feed of about 0.001 
inch should be used. Heavier down feeds may 
be employed for roughing, but for minimum 
wheel wear and close tolerance work very light 
down feeds are suggested. 

A vitrified-bond, aluminum-oxide, 60-grit, M 
grade abrasive wheel has proved satisfactory for 
surface grinding with a wheel speed of 1500 feet 
per minute. Grinding fluids of the nitride-amine 
rust inhibitor type seem most suitable. If it is 
impossible to obtain the low wheel speed neces- 
sary for successful use of aluminum oxide 
wheels, silicon-carbide wheels can be used at con- 
ventional speeds. 

Vol. 3, comprising the United States Air Force 
Machinability Report on titanium, can be ob- 
tained from the Curtiss-Wright Corporation, 
Wood-Ridge, N. J. 
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By WittiamM Baper, Vice-President 
Research and Development Division 
Wesson Co., Detroit, Mich. 


Hk American who is in Europe on busi- 
ness—renewing old connections, develop- 
ing new ones—is the recipient of impres- 

sions not always in store for the tourist abroad. 

Coming into constant contact as he does with 

individuals in the Old World whose professional 

calling parallels his own, he can, from his van- 
tage point, more readily appraise their efforts in 

overcoming the devastation left by World War II. 

Leading technicians, particularly those in 
West Germany, realize the importance of simpli- 
fying and systematizing the industrial economy 
and the desirability of establishing complete ac- 
cord between capital and labor—a philosophy the 
embodies in the term “rationalization.” 
The inextricable relationship between lowered 
production costs on the one hand and raised liv- 
ing standards and a greater share of the world’s 
markets on the other hand, is permeating the 
thinking of many abroad, perhaps for the first 
time. 

Basically, there are available too many com- 
peting brands of practically every item, so that 
the economies of quantity production accrue to 
none. In Germany, for example, there are over 
400 types of radios. The automobile industry, 
embracing as it does scores of manufacturers, is 
reminiscent of the situation in this country 
thirty-five years ago. With American automobile 
production at present geared in some plants to 
a rate of 5000 to 10,000 units daily, the biggest 
manufacturers in Europe are counting produc- 
tion in so many hundreds of units. 

On a trip to a typical German metal-working 
factory, the works manager is apt to show the 
visitor a photograph album. In it will be pictures 
of the building following a bombing attack. 
Other views may show various phases of recon- 
struction. A tour of the plant will disclose some 
very old equipment that has been salvaged. Here 
and there are found new machine tools of a very 
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A Tool Engineer 
Looks at Europe 


modern type, nearly always of domestic make, 
Some of these are original in design, some are 
imitations of American or other European ma- 
chines. Production lines are beginning to be built 
around transfer and multiple-spindle type ma- 
chines. There is a definite trend toward unit con- 
struction of machine tool elements, with less em- 
phasis being placed on exterior finishes. Tracer 
lathes are rapidly increasing in popularity. 

In the cutting tool industry, the writer found 
cemented carbide manufacturers and fabricators 
of tipped tools to be well organized, efficient, and 
progressive. Conventional cutting tool materials 
are being replaced by carbides wherever condi- 
tions are favorable—in metal-working indus- 
tries, as well as in woodworking, mining, and 
ceramic industries. Brazed tipped tools are still 
more widely used than tools with mechanically 
clamped tips or the indexing insert style tools. 
The last mentioned, however, are finding in- 
creasing acceptance for application as single- 
point tools and milling cutters in automobile 
plants. 

Some of the leading cemented carbide manu- 
facturers offer as high as twelve different stand- 
ard grades and, in addition, a number of special] 
grades for certain specific applications for ma- 
chining metallic and non-metallic materials. Spe- 
cial grades for woodworking tools are classified 
as such. Other grades have been developed for 
different purposes, like nibs for wire-drawing 
and extrusion dies. Clearance angles for carbides 
deviate very little from American practice. How- 
ever, in regard to rake angles, the tendency is 
more to positive than to negative design. Re- 
search work in this field is very much advanced 
in West Germany. 

As in this country, the extensive use of ce- 
mented carbide tools in Europe has created a 
demand for greater rigidity in machine design, 

higher spindle speeds, and more flexibility in 
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speed and feed ranges. To enable unskilled and 
semi-skilled workers to operate these machines, 
automatic controls are more and more in evi- 
dence, particularly of the electric and electronic 
types. Automatic sizing and inspection instru- 
ments, optical comparators, and optical measur- 
ing equipment are helping to improve quality and 
increase production. 

Enlightened companies are adding to their 
manufacturing facilities customer service depart- 
ments, technical advisory staffs, and apprentice 
training programs. This approach is a sound and 
optimistic one, and shows confidence for the 
future, so badly needed in these times. 
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Book on Quality Control 


QUALITY CONTROL—Second Edition. By Norbert 
L. Enrick. 181 pages, 6 by 9 inches. Pub- 
lished by THE INDUSTRIAL PREss, 148 Lafay- 
ette St., New York 13, N. Y. Price $4. 


In this enlarged second edition, some sixty 
pages of new text, tables, and charts have been 
added to provide a more complete and useful dis- 
cussion of quality control in its various aspects. 
Among the new subjects considered are the co- 
efficient of variation, a vardstick of variability 
which is often useful, especially in the processing 
industries, how to test a distribution for nor- 
mality; pow and when to use control charts com- 
puted from center lines; the application of mul- 
tiple control charts to control several individual 
components of a product at one time; the use of 
acceptance control charts for accepting or re- 
jecting a product received from an outside sup- 
plier; the interpretation of frequency distribu- 
tion curves; where to use control charts for per 
cent defective product; and the analysis of vari- 
ations between machines and departments as an 
aid in locating sources of product difficulty. 

As in the first edition, a simple, direct ap- 
proach to each subject is used and both highly 
technical language and complicated mathemati- 
cal formulas are avoided. The emphasis is placed 
on the practical application of quality control 
and an understanding of the basic methods. As 
such, this book makes an excellent introductory 
text for both the student—who although not 
planning to specialize in quality control needs an 
understanding of it—and for the practical man 
who wants to be able to improve the quality of his 
product and to reduce scrap and spoilage. 

All the essential techniques of modern quality 
control are covered, such as sampling plans, con- 
trol charts, analysis of variations, statistical de- 
termination of tolerances, as well as administra- 
tive procedures and controls. 


How Functional Specifications 
Affect Gaging Requirements 


(Continued from page 191) 


motion is read on a dial indicator gage, or it may 
be recorded on a paper tape. When this action is 
recorded on a tape, different types of errors show 
somewhat different characteristic changes in the 
shape of the recorded graph. These can be eval- 
uated to some degree, and a reasonably definite 
specification for the results of such a test can 
be included on the detail drawing. 

All in all, the present state of the art for the 
specification and testing of the required fune- 
tional conditions of gears leaves much room for 
improvement. The few facilities now available 
are adapted to the testing of a very limited range 
of sizes. Adequate functional testing equipment 
for the very small instrument gears of fine pitch, 
and also for the larger gears used in many power 
drives, is non-existent. In these cases, the func- 
tional testing of the assembled components must 
wait until the unit is assembled. 


Balancing Tests—Another physical condition 
of the components, or of some assembled groups 
or unit assemblies, which can only be tested by 
functional means is that of the static and dy- 
namic unbalance of units which must rotate at 
relatively high or very high speeds. Balancing 
machines of many sizes and types are available 
for most of these situations. When the rate of 
production is high, special balancing machines, 
together with built-in means for removing metal 
to correct the balance, are often designed and 
constructed. The specification for the control of 
this condition of balance usually consists of notes 
on the detail drawing which give the maximum 
amount of static and dynamic unbalance that can 
be permitted on either the component or the 
assembled unit. 

In certain cases, such as those of the connect- 
ing-rods and pistons of internal combustion en- 
gines which must be of equal weights within 
close limits for any given engine assembly, these 
parts are sorted and segregated by weight, and 
sometimes by the size of the mating features as 
well. This introduces a degree of selective as- 
sembly in the manufacture of these parts. The 
crankshafts themselves are balanced to the pre- 
scribed limits. Mating parts of equal weights are 
selected to assemble with each individual crank- 
shaft before it is assembled. In such cases, the 
information about the weight limitations for 
each selected group will appear on the detail 
drawing as a part of the dimensional or physi- 
cal specifications. The weighing and the sorting 
of these components can be classed as another 
functional test. 
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Machine Tool Electrification Forum 


Concentrates on Automation Problems 


A CHALLENGING theme—‘Engineering for 

Tomorrow’’—was the keynote of the eight- 
eenth annual Machine Tool Electrification For- 
um of the Westinghouse Electric Corporation 
held at the Hotel Statler, Buffalo, N. Y., on April 
6 and 7. The Forum attracted a record attend- 
ance of 450 electrical engineers, machine tool 
builders, and editors from the technical press. 
Significantly, key personnel from several auto- 
mobile plants took a prominent part in the pro- 
ceedings, presenting the problems of machine 
tool electrification from the standpoint of the 
user of highly automated equipment. 

In the morning sessions, a group of interesting 
and authoritative papers was presented dealing 
with the general subjects of new methods of ma- 
chining metals and instrumentation as a pro- 
duction tool. Panel discussions in the two after- 
noon sessions considered the role of machine 
tools in the automobile industry and the new 
electrical standards recently promulgated by the 
Klectrical Committee of the National Machine 
Tool Builders’ Association. 


Papers Explain New Machining Methods 


C,. Paul Porterfield, Method X Co., described 
the various types of electromachining, elaborat- 
ing on the spark-initiated discharge type under 
development by his company for machining ex- 
tremely hard metals. In this technique, the tool, 
usually brass, serves as an electrode that bom- 
bards the work surface with controlled spark 
discharges, dislodging particles of metal that are 
then floated away by a dielectric fluid. The profile 
of the cut is determined by the electrode shape. 

The nature, present status, and future of elec- 
trolytically assisted grinding were described in 
a paper by George Comstock of the Norton Co. 
This technique combines an electrochemical de- 
composition of the work material simultaneously 
with conventional grinding procedure. Essential- 
ly, the operation is a reversal of electroplating. 

The design and industrial applications of mag- 
netic amplifiers were considered by C. G. Hel- 
mick, of Westinghouse. Citing the inherent relia- 
bility, simplicity, and ruggedness of these ampli- 
fiers, the speaker predicted a popular use for 
them in the field of machine-tool control. 

Dr. R. L. Bright, also of Westinghouse, re- 
viewed the status of transistors, and suggested 
some possible applications to machine tools. Dr. 
Bright cautioned his listeners to correct the cur- 
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rently popular misconception that the transistor 
will completely replace the vacuum tube. A sim- 
plified servo system for turret positioning on a 
punch press manufactured by his company was 
the subject of an interesting paper by Walton 
Rainey of the Wiedemann Machine Co. 


Instruments as Tools of Production 


A device known as an “Atcotran” is the heart 
of a system developed by the Avey Drilling Co. 
for automatically gaging work drilling positions, 
according to Harlan E. Grimes of that company. 
Utilizing the output of a differential transformer, 
the system is also able te measure the amount of 
deviation. Success in applying automation to 
smaller machines was described in the paper, 
“Otto, the Automaton,” presented by E. L. Beh- 
ringer, Micromatic Hone Corporation. “Otto,” a 
machine for honing the inside diameter of gear 
blanks, features automatic preloading, position- 
ing, clamping, measuring, and unloading. 

A panel devoted to machine tools in the auto- 
mobile industry gave its recommendations on the 
nature of control equipment. G. P. Krieg, Pack- 
ard Motor Car Co., believed that the machine 
tool builders should supply a package unit that 
also includes the devices for loading, position- 
ing, unloading, and gaging. W. B. Shimer, De- 
Soto Division, Chrysler Corporation, expressed 
the preference of his plant for straight-line 
transfer type machines over rotary indexing ma- 
chines in instances where automation was to be 
applied. R. W. Kowitz, Ford Motor Co., con- 
tended that the success or failure of a high-priced 
transfer type machine is often determined by the 
proper application and reliability of relatively 
inexpensive limit switches, relays, and timers. 

The Forum’s guest luncheon speaker, Herbert 
L. Tigges, executive vice-president, Baker Bros., 
Inc., and president of the National Machine Tool 
Builders’ Association, contended, “It is up to 
American industry to prove that more people 
can get more of the things they want under our 
free competitive system than they can under the 
communist system, the socialist system, or any 
other system yet devised by mankind. But to 
make this proof, American industry must each 
year be able to provide the average American 
citizen with more of the things he wants in re- 
turn for his day’s work. This brings us to cost re- 
duction, increased productivity, and new and im- 
proved machine tools.” 
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Lathe Fixture for Machining In-Line Bores 
By RALPH T. STEWART, Winston-Salem, N. C. 


Maintaining center-line accuracy between two 
in-line bores for anti-friction bearings without 
the costly machining of locating surfaces has 
always been a problem. Such an operation may 
be performed quickly and precisely with the in- 
dexing type of fixture illustrated. This device 
Was used originally in machining ball-bearing 
housings for mounting sawmill mandrels. 

Faceplate A is the basic component of the 
fixture. Bolted to it is a ribbed cast bracket 
Bb, which is located positively by two taper pins 
C. The bracket is first machined on its mount- 
ing face adjacent to the faceplate. After bolt- 
ing and pinning, the assembly is mounted on a 
lathe and the curved portion of the bracket, 
including a groove D, is machined. 

A second cast bracket F has sides that taper 
from a wide, are-shaped top to a clamping boss 
on its lower extremity. A tongue is machined 
along the are to an accurate fit with its mating 
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Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


concave groove in bracket B. This is done by 
placing a stud between clamping jaws F and G, 
and holding it in a chuck. 

Screw H passes through bracket B and is 
threaded into bracket FL, thereby locking it in 
position. When this is done, a truing cut is 
taken on the internal clamping face of jaw F 
to bring the jaw to the diameter of the work- 
piece it is intended to hold. 

In operation, the fixture is secured to the 
headstock spindle of a lathe. The work-piece 
is placed between clamping jaws F' and G, and is 
held firmly in place by tightening four bolts J. 
In this manner, one bearing seat may be bored 
out and the end faced. 

To bring the work-piece into position for 
line-boring the opposite end, screw H is loosened 
and bracket F rotated 180 degrees. Upon tighten- 
ing the screw, the bracket will be drawn up 
snugly into the groove in bracket B, and the part 
will be centered with respect to the first bearing 
bore. It may be necessary to use counterweights 
for high-speed operation. 


Lathe fixture with swiveling work-holder for boring in-line bearing seats 
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Fixture with adjustable V-blocks for centralizing two shafts of different diameters 
for cross-drilling operations 


tubing, the movement of the block is arrested 
and the ram continues its descent independently 
until the punch-holder contacts the cross-piece. 
The ram and block then continue down as a unit, 
the side punches starting to indent the tubing. 
Shortly thereafter, the upper and lower punches 
come into contact with the tubing and start their 
indentations. 

When the ram has reached the bottom of its 
stroke, as seen at Z, the block has descended un- 
til it bears on the base, and all indentations have 
been completed. Since the velocity of the side 
punches is lower than that of the ram, the side 
punches start to operate earlier so that all in- 
dentations are completed simultaneously. 


Cross-Drilling Two Shafts in One Set-Up 


By W. M. HALLipay, Birkdale, Southport, England 


Drilling in-line holes through two cylindrical 
shafts requires a considerable amount of care, 
especially if the shafts are of different diameters. 
The device here shown was used for this type of 
operation on bars ranging from 1/2 inch to 1 1/2 
inches in diameter. 

Referring to the illustration, shaft A, 5/8 inch 
in diameter, had to be drilled 0.125 inch dia- 
metrically, and shaft B, 1.0 inch in diameter, had 
to be drilled in-line to a diameter of 0.218 inch. 
The jig consists of two casehardened and 
ground V-blocks C and D, having 90-degree V- 
slots across one face. A drill bushing F is pressed 
into the upper V-block. Baseplate F’ is machined 
to receive the lower V-block D, which is secured 
by cap-screws. Bushing G, pressed through the 
baseplate and into the V-block, provides for 
drilling the hole accurately in the larger shaft. 


The V-blocks are aligned by means of two 
casehardened and ground L-shaped steel brackets 
H. Ground tongues J on the inner faces of the 
brackets fit tightly into machined grooves on the 
sides of the upper block. Two cap-screws on each 
side secure the V-block between the vertical inner 
sides of the brackets. The sides of the larger 
block are slotted vertically at A to a sliding fit 
with the brackets. With the blocks and brackets 
connected in this way, correct alignment will be 
maintained. 

To load the jig, the larger diameter shaft is 
placed in the vee of the lower stationary block 
and banked against a stop-bracket L. The smaller 
shaft is then placed in the jig with its end 
aligned with the end of the larger. Tightening 
the four clamping screws M equally will draw the 
upper V-block down evenly toward the stationary 
block. Both rods are tightly gripped and auto- 
matically centralized in correct axial alignment 
with each other. 

In drilling the respective holes, the jig is first 
placed on the machine-table with the baseplate 
down so that the hole may be drilled in the small 
shaft. Then the jig is inverted for drilling the 
hole in the large shaft. 


Sound Film on Taps Available 


The Threadwell Tap & Die Co. has produced a 
fifteen-minute sound slide film entitled “Taps 
and Tap Terms” which is available for group 
showing. The film contains no advertising but 
is designed to explain the types of taps and their 
nomenclature. This information should be of in- 
terest to users of taps. Arrangements for group 
showings of this film can be made by writing to 
the Threadwell Tap & Die Co., Greenfield, Mass. 
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His - Problems 


By BERNARD LESTER | 


‘Management Consulting Engineer 


New York 


Getting Rid of Cows that Don’t Pay 


N expert manager of a successful dairy 
farm has a dynamic replacement plan. He 
repeatedly makes a complete inventory of his 
herd, considering the age, condition, and pro- 
ductivity of each cow. He replaces every animal 
that doesn’t pay a profit before it eats its head 
off. 

Machine tools are not cows, an industrial 
plant is not a farm, and the problem of replac- 
ing production tools is far more complex than 
that of replacing cows in a dairy herd. But if a 
policy of replacement is essential to the profit- 
able operation of a dairy farm, it is just as or 
even more essential to an industrial enterprise. 

A properly informed sales engineer can in 
many cases aid in reaching a practical solution 
of replacement problems. Besides selling the 
prospect on the desirability of adopting a policy 
of replacement, the sales engineer can contribute 
to a plan without becoming involved in intricate 
accounting practice. By understanding the fun- 
damentals of replacement, the sales engineer has 
in his hands a valuable sales tool, whose use can 
extend far beyond the immediate sale. This sales 
tool has a double edge. One edge can cut out 
losses for the prospect. The other can carve out 
future inquiries for the sales engineer. 

Let us refresh our minds on the fundamentals 
applying to replacement. First of all, buying 
new machines is an investment. Possessing and 
using them are an expense. In calculating the 
efficiency of installed machines and _ tools, all 
costs must be considered—man-hours, materials, 
set-up time, losses from defective work, repairs, 
and all overhead charges. 

To conduct a successful farm or plant, funds 
must be set aside for capital shrinkage. Sensible 
machinery users depreciate equipment as fast 
as the law allows. The rough-and-ready way to 
do this is to deduct the estimated disposal price 
of the machine from the original price, and 
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divide the remainder into equal parts based on 
the calculated life of the machine to determine 
the annual dgpreciation. However, there are 
many machines in use today which actually 
could be profitably replaced in spite of an ex- 
tended allowable rate of depreciation. 

With depreciation fundamentals in mind, why 
not consider what each of us can do to get the 
prospect to adopt a dynamic replacement plan? 
Three specific suggestions may help turn the 
trick with plant owners and managers: (1) 
Assign to one man the job of analyzing machin- 
ery replacement; (2) make an inventory of all 
factory equipment; and (3) become thoroughly 
informed about the new and improved equip- 
ment that is available. 

There is one question that could well be asked 
of plant managers—‘‘Is the man_ responsible 
for equipment replacement good at accounting as 
well as fully informed on modern plant equip- 
ment?” Both kinds of knowledge are required in 
a man responsible for production equipment, 
who should be sparked by a ferret’s eye for in- 
creased profits. 

An efficient plant manager would not carry 
in stock perishable or worthless materials that 
would accumulate a loss. Production equipment 
is worth more than material stock and therefore 
should be appraised periodically. It is safe to 
say that industry suffers a greater loss from 
equipment inefficiency than from the deprecia- 
tion of raw and finished products. 

Many plant managers inherit the “expense 
approach” in regard to new equipment rather 
than the “investment approach.” In spite of an 
active technical press constantly drawing atten- 
tion to improved equipment and processes, there 
is a singular lack of initiative on the part of 
plant management to accept today’s opportu- 
nities toward greater efficiency. Herein lies the 
open door for equipment salesmen. 
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MACHINERY’S HANDBOOK, Fifteenth Edition. 
1911 pages, 4 1/2 by 7 inches. Published by 
THE INDUSTRIAL PREss, 148 Lafayette St., 
New York 13, N. Y. Price, $9; add 92 cents 
for postage to Canada and overseas. 


Over 1,000,000 copies of MACHINERY’S HAND- 
BOOK have been printed in fourteen editions since 
it first appeared in 1914. The new fifteenth edi- 
tion, now ready for use, makes available the re- 
cent and basic information, data, and formulas 
that the handbook user in the mechanical field 
needs to keep abreast of current developments. 

The rapid growth and accumulation of data in 
the technical field, the large number of new 
standards, the changes in engineering and manu- 
facturing practice, and the advances in new 
materials and alloys all place a heavy demand for 
space on present-day handbooks. As a result, the 
word “handbook” in its original sense has al- 
most become a thing of the past, so few are the 
reference works that still retain the physical 
character of a handbook. 

MACHINERY’S HANDBOOK, however, remaiiis in 
its size and format the same as its predecessors— 
compact, handy, and easy to use. This objective 
of keeping it a handbook in the true sense of the 
word has been achieved only by a policy of care- 
ful, painstaking editing to achieve compactness 
and yet arrange the new material so that it is 
in as clear a form as possible—whether text, 
formula, or table. As in previous editions, great 
care has been used to select new matter which 
will be of the most value to designers and build- 
ers in the mechanical field. 

Of particular interest in the fifteenth edition 
are a revised and rearranged spur gear section 
and an entirely new section on generated bevel 
gears. Featured in the spur gear section is a 
greatly enlarged presentation of standard defini- 
tions and terms; formulas and tabulated data for 
readily determining the dedendums and root di- 
ameters for hobbing and shaping pre-shaved 
gears; full data and information on fine-pitch 
spur gears, including tolerances for gear blanks, 
and data for enlarged pinions; and recommen- 
dations and tabulated data for obtaining the 
proper amount of backlash in various types 
of gears. 

In the bevel gear section, the various types of 
bevel gears and their applications are described. 
A detailed presentation of the revised Gleason 
system of straight and bevel gears is included 
with formulas, charts, and step-by-step proce- 
dures for designing bevel gears for durability 
and strength. In addition, there are formulas and 
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methods for determining thrust and radial loads, 
and a table of recommended bevel gear materials. 

A new section on fine-pitch worms and worm- 
gears has been added in which the step-by-step 
design procedure is outlined and formulas are 
given for obtaining profile and pressure angle 
corrections for cutters and grinding wheels used 
to produce fine-pitch worms. 

Important changes in the dimensions of Ameri- 
can Standard square and hexagon bolts and nuts 
are summarized, with a table comparing the old 
and new across-flats dimensions. Complete tables 
giving the standard sizes and limiting dimensions 
of the various types of nuts and bolts are also 
included. 

Thread classes, thread form, allowances, toler- 
ances, limiting dimensions, and preferred thread 
series of the American Standard General-purpose 
Acme and Stub Acme screw threads are given in 
the extensive and detailed screw thread section. 

The section on ball, roller, and needle bearings 
is completely new and gives in considerable detail 
and scope the descriptions, designations, ranges 
of standard sizes, boundary dimensions, and 
tolerances for standard anti-friction bearings. 
Also outlined is the Anti-Friction Bearing Manu- 
facturers Association plan for bearing designa- 
tion. Standard minimum shaft shoulder and 
maximum housing shoulder dimensions for ball 
and cylindrical roller bearings are also given. 

The new milling cutter section now gives ex- 
tensive tables of dimensions and_ tolerances 
covering the various types of American Standard 
milling cutters, together with a table showing 
four types of set-ups for grinding clearance 
angles on milling cutter teeth. 

Standard dimensions of tool shanks, toolpost 
openings, lathe center heights, types of standard 
toolposts, lengths of solid square and rectangular 
tools, and dimensions and commercial catalogue 
numbers of sintered-carbide tips for single-point 
tools are now an important part of the small cut- 
ting tools section. 

Additions to the section on honing include 
formulas and data for determining the proper 
rotative speeds, recommended tolerances, allow- 
ances for stock removal, and possibie adjust- 
ments for eliminating undesirable conditions. In 
the materials section, new data on nickel and 
nickel alloys, titanium and titanium alloys, and 
copper-silicon and beryllium alloys are presented. 

These highlights can only indicate some of the 
more important features of the new and re- 
vised material which has been incorporated into 
MACHINERY’S HANDBOOK in its 
fifteenth edition. 


as it appears 
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LATEST DEVELOPMENTS IN 


Warner & Swasey Heavy-Duty Turret Lathe 


A 3A _ heavy-duty saddle type 
turret lathe, the first of four new 
models to come off the assembly 
line, has just been announced by 
the Warner & Swasey Co., Cleve- 
land, Ohio. Greatly increased 
power is provided to permit tak- 
ing advantage of any future im- 
provements in tooling, cutter 
design, and cutter materials. More 
speeds, varied by smaller incre- 
ments, enable a greater range of 
work diameters to be machined at 
the most effective cutting speeds. 
Automatic, hydraulic gear shift- 
ing reduces handling time and 
operator fatigue. This machine, 
designated M-3500, handles round 


bars 41/2 or 6 inches in diameter. 
The effective swing of the lathe is 
23 1/2 inches. 

An important feature of the 
new headstock is a sixteen-speed 
hydraulic shift pre-selector head. 
Four speeds have been added to 
give a range of 3851/2 to 1, as 
compared to 26 to 1 on the earlier 
twelve-speed machine. With a two- 
speed motor, thirty-two undupli- 
cated speeds can be pre-selected, 
ranging from 12 to 851 R.P.M. 
Available maximum horsepower 
has been increased 50 per cent and 
the top speed 35 per cent. 

The headstock has dise type 
hydraulic clutches for forward, 


reverse, and brake action, with 
ieverse speeds exactly equal to 
the forward speeds. The master 
control lever A as seen in Fig. 3, 
has four positions: forward, neu- 
tral, brake, and reverse. Shifting 
of gears is done hydraulically and 
automatically in a matter of sec- 
onds by four hydraulic cylinders 
in the headstock, which can be 
seen in Fig. 2. 

In vear shifting, the setting is 
first made for the proper speed, 
in surface feet per minute, by 
means of the pre-selector knob, or 
handwheel, B, Figs. 2 and 3, drum 
C indicating both surface feet per 
minute and revolutions per min- 


Fig. 1. Warner & Swasey heavy-duty saddle type turret lathe equipped with automatic 
hydraulic gear shifting mechanism designed to reduce handling time and operator fatigue 
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Machine tools, unit mechanisms, machine parts, and 
material-handling appliances recently placed on market 


Edited by FREEMAN C, Duston 


ute; and then the master control 
lever A is pushed in toward the 
headstock. The following sequence 
of operations takes place auto- 
matically within the headstock: 
the gear train immediately slows 
to a “crawl” speed by the braking 
action of the crawl clutch; the 
hydraulic pressure is directed to 
the proper shifting cylinders, 
Fig. 2, as determined by the pre- 
selector valve which was actually 
set by the operator when he se- 
lected his new speed; shifting of 
the gears is accomplished hydrau- 
lically; and finally upon comple- 
tion of the gear shifting, the 
master control lever is automati- 
cally snapped “out” to the normal 
run position so that the spindle 


again revolves at the new 
selected speed. 

In addition to the knob and dial, 
the control panel (Fig. 3) con- 
tains high-low motor start- 
buttons, a motor stop-button, a 
chuck wrench, an  “external- 
internal” selector switch, a head- 
stock oil-pressure gage, and a 
spindle-inching button that pro- 
vides micro movement of the 
spindle for chuck and fixture posi- 
tioning. A lever to the right of 
the panel controls the functions of 
the power chuck wrench. 

The cross-slide and hexagon 
turret are equipped with rapid 
traverse units of a new design, 
requiring less operator effort and 
being easier to adjust and main- 


pre- 
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Fig. 2. Gear-shifting cylinders and pre-selector valve 
in headstock of lathe seen in Fig. 1 
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tain. The power rapid traverse on 
the cross-slide provides both lon- 
gitudinal and transverse move- 
ments. 

Head end gear-boxes incorpo- 
rate anti-friction bearings with 
automatic oil supply. The pans 
accommodate the larger sumps 
required and provide more chip 
capacity. The new beds, saddles, 
carriages, and aprons are designed 
to provide the rigidity, strength, 
und accuracy necessary to meet 
the requirements of the increase 
in horsepower and speeds. The 
hexagon turret locating and 
clamping mechanism also provides 
a more powerful toggle action and 
vreater holding power for the 
hexagon turret clamp. ...... 101 


Fig. 3. Control panel of the Warner & Swasey 
heavy-duty saddle type turret lathe 
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where the object is to produce a 
flat surface that is accurate in 
thickness to a predetermined di- 
mension. The automatic features 
of the grinder can be quickly 
disengaged, permitting manual 
control and operation as a conven- 
tional hydraulic surface grinder. 


Sinclair Quenching Oils 


A new series of quenching oils, 
designed to produce better metal 
products more economically, has 
been developed by the Sinclair Re- 
fining Co., New York City. These - 
oils, called the Sinclair Quench- 
ol 500 Series, are said to em. 
body a new concept in metal cool- 
ing. They offer greatly increased 
cooling power to assure a higher, 
more uniform degree of metal 
hardness as well as greater depth 
of hardness. 

Performance tests indicate that 
the oils will produce a substantial 
reduction of piece rejection rates 
and will enable metal-working 
plants to utilize lower cost steels 
for critical purposes. Other fea- 
tures of the Quenchol 500 Series 
are minimum oil evaporation and 
drag-off, together with prolonged 


Fig. 1. DoAll precision surface grinder adaptable to production operations 


DoAll Large-Size Precision Surface Grinders life due to 
4 Ke to deterioration and breakdown. 
with Automatic Fe 103 


Down feed, “skip” feed, and of pieces can be held in a fixture 


reverse cross-feed are among the and ground simultaneously. Com- Multiple-Crank Progressive 
operations that can be automati- paratively little skill is required Die Presses 

cally controlled on the versatile on the part of the operator other 

Model D10- precision surface than familiarity with the func- A complete line of multiple- 
wvrinder introduced by the DoAll — tioning of the machine controls. crank progressive die presses has 
Co., Des Plaines, Ill. This large- The machine can also be arranged been brought out by the Brandes 


size hydraulic surface grinder, for automatic surface grinding Press Co., Dept. M, 6408 Euclid 
shown in Fig. 1, has a working 
table area or chuck surface 10 by 
30 inches. The machine can be 
readily modified (at the factory) 
for automatic flat or crush-form 
contour-grinding operations, mak- 
ing possible the mass production 
of precision parts comparable to 
parts made in the tool-room. 
With regard to form grinding 
(manual or automatic), the large 
work capacity of the new model 
permits the crush roll dresser 
(Fig. 2), or other kind of form 
dresser, to be positioned perma- 
nently at the end of the work-table 
so that adequate space remains 
for the work. In ordinary form 
grinding, and particularly in pro- 
duction form grinding operations 
where frequent wheel dressing is 
required, time is thus saved— 
since the initial dressing set-up 
remains on the grinder. 
In many cases, a large number Fig. 2. Crush roll dresser mounted at end of work-table of DoAll grinder 
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Brandes 300-ton double-crank progressive die press 


Ave., Cleveland 3, Ohio. The _ is always parallel with the bed so 
cranks are synchronized and the that there is no tipping under 
presses designed to add any num- load. Presses range in size from 
ber of double-crank combinations. 100 tons—for a die length of ap- 
An even pressure is maintained proximately & feet—to 4000 tons 
on all stations, and the top platen for a die 20 feet long. ...... 104 


Sheffield Gage Inspects Thirteen Dimensions 


A gage that inspects thirteen has been produced by the Sheffield 
dimensions simultaneously on a Corporation, Dept. M, Dayton 1, 
rear planetary carrier assembly Ohio. It indicates by means of 


colored electric lights whether the 
dimensions are within tolerance 
or are over or under size. Parts 
‘an be inspected on this “Multi- 
chek” at the rate of 600 to 800 
per hour at 100 per cent efficiency. 
The instrument is set up with 
maximum and minimum masters. 
When all dimensions are within 
tolerance, a master light shows 
white and the thirteen signal 
lights black out. However, if one 
or more dimensions are out of 
tolerance, the master light shows 
red, and the signal lights indicate 
the faulty dimensions by showing 
red for under size or green for 
over size. Lights of all the correct 
dimensions black out. ...... 105 


Seully-Jones Driver 
Eliminates Tap Breakage 
A tap driver with adjustable 

torque and a _ releasing roller 
drive is available from Scully- 
Jones & Co., Chicago 8, Ill. A sub- 
stantial decrease in tap breakage, 
as well as improved accuracy and 
finish, has been attributed to the 
driver. The device consists of a 
drive shell, two rollers, and an 
inner drive collet. Torque is trans- 
mitted when the rollers are wedged 
between the drive shell and cams 
on the drive collet. When the torque 
exceeds a pre-set limit, the drive 
shell expands, permitting the roll- 
ers to enter a cylindrical portion 
and release the drive. As long as 
the machine spindle continues to 
rotate, the driver revolves in the 
released position on ball bearings. 


Sheffield ‘‘Multichek’’ for rear planetary carrier assembly 


For more information on these products, use Inquiry Card, page 247 


Scully-Jones tap driver with adjustable torque 
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The driver can operate at maxi- 
mum speeds when bottoming. A 
spring-loaded centering be- 
hind the collet absorbs shock when 
a tap strikes the bottom. Three 
sizes of drivers are being pro- 
duced, for No. 8 (32 threads per 
inch) to 1/4 inch, 5/16 to 7/16 
inch, and 1/2 to 5/8 inch tapping 
ranges. Torque is adjustable from 
55 to 660 inch-pounds. ...... 106 
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Fig. 2. Hanchett grinder for top and bottom slitter knives and circular knives 


Fig. 1. ‘Big 60" knife and shear blade grinder built by the Hanchett Mfg. Co. 


Hanchett Blade and Knife Grinding Machines 


The Hanchett Mfg. Co., Dept. 
M, Big Rapids, Mich., has an- 
nounced the development of a new 
machine for grinding the bevels 
of all types of straight knives and 
shear blades, including chipper 


and hog knives, as well as all 
types of heavy-duty shear blades. 
“Big 


This Hogger’” machine, 


For more information on these products, use Inquiry Card, page 247 


shown in Fig. 1, is designed to 
take extremely heavy cuts at a 
high rate of table travel. Provi- 
sion is made for using a large 
volume of coolant on the work, 
permitting knives and shear blades 
to be ground without burning. 

The machine is equipped with a 
segmental grinding wheel 60 
inches in diameter and a 30- to 
100-H.P. motor which drives the 
spindle through sheaves and six 
V-belts. 

Hanchett has also developed a 
new grinder for top and bottom 
slitter knives and all types of cir- 
cular knives. This SK-24 grinder, 
Fig. 2, permits grinding the 
knives to close precision tolerances 
both for concentricity and micro- 
inch finish. The machine supplies 
ample coolant directly at the point 
of wheel contact to prevent burn- 
ing the knives during grinding 
and to obtain the best possible 
finish. Automatic oscillation of the 
grinding wheel serves to insure 
accuracy and fine finishes. 

Slitter knives are held in a hori- 
zontal plane, rigidly supported by 
a backing plate. The fixture re- 
volves mechanically, giving a 
smooth, uniform cutting action 


that develops no chatter marks 
on the knife edge. Positive posi- 
tioning for any bevel from 0 to 90 
degrees is obtained by adjusting 
a graduated dial. An easily ad- 
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Fig. 1. Hydroptic-6 jig borer recently introduced in 
this country by the American Sip Corporation 


justed stainless-steel diamond 
wheel dresser holder is mounted 
below the work-fixture. ..... 107 


Relaxation Creep 
Testing Machine 


An automatic, high-temperature 
relaxation creep testing machine 
of 10,000-pound capacity is an- 
nounced by the Baldwin-Lima- 
Hamilton Corporation, Dept. M, 
Philadelphia 42, Pa. The machine 
offers the advantage of additional 
lower load ranges with a single 
pick-up device. The varying elec- 
trical output of resistance wire 
strain gages in the load cell is 
amplified to drive the pen across 
the recorder chart. Accuracy is 
within 1 per cent of reading or 
1/4 per cent of full scale, which- 
ever is greater. 

The standard recorder on the 
machine has a 10-inch wide strip 
chart with 100 divisions for full- 
scale readings of 10,000, 5000, and 
2500 pounds. The 150-foot chart 
is fed by a constant-speed motor 
at the rate of 1/4 inch per hour. 
Loads up to 100,000 pounds per 
square inch can be applied on 
standard 0.357-inch diameter spe- 
cimens. The loading mechanism 
consists of a motor-driven screw- 
jack that has a stroke of 2 1/8 


Fig. 2. Small single-column jig borer exhibited at the 
recent A.S.T.E. Show by American Sip Corporation 


Hydroptic Jig Boring Machines 


Among the Société Genevoise 
d’Instruments de Physique ma- 
chines exhibited at the recent 
A.S.T.E. Show by the American 
Sip Corporation, New York City, 
were the Hydroptic-6 and No. 2P 


Baldwin machine for testing high- 
temperature relaxation creep 
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jig borers illustrated in Figs. 1 
and 2. These machines embody a 
new system of coordinate settings 
on projection screens. The measur- 
ing system is based on _ built-in 
standard scales having gradua- 
tions which are optically magni- 
fied and projected onto viewing 
screens. This permits the scales 
to be easily read at normal dis- 


tance without eyestrain when 
making machine settings. 
The Hydroptic-6 jig borer 


shown in Fig. 1 is intended for 
high production. It has a working 
capacity of 40 by 28 inches and 
will handle heavy precision mill- 
ing work. Multiple remote con- 
trol of the spindle and easy co- 
ordinate settings reduce non-pro- 
ductivity to a minimum. The 
hydraulic table motion insures a 
stepless range of milling feeds 
and rapid traverse movement. 
The small No. 2P single-column 
machine seen in Fig. 2 is suitable 
for watchmaking and other fine 
operations. It has a working ca- 
pacity of 16 by 10 inches. De- 
signed to provide jig boring and 
milling facilities, it also consti- 
tutes an accurate measuring ma- 
chine. A special spindle frame 
serves to eliminate the effects of 
changes in temperature that occur 


MACHINERY, May, 1954—223 


\ 
‘ i 
¢ — \ 
4 = 
it 
| sn cap 
Be 
| 
| 


Two-way straightening press built by the Hydraulic Press Mfg. Co. 


H-P-M Two-Way Straightening Press 


A two-way straightening press 
with two pressure units—believed 
to be the first hydraulic press of 
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its type—has been built by the 
Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, for the Harvey Ma- 


chine Co., Torrence, Calif. This 
press is designed to straighten 
parts such as forgings, castings, 
extrusions, and weldments where 
it is necessary either to hold 
down one point while applying 
pressure to another point, or to 
apply pressure at two points 
simultaneously. 

Spot pressure can be applied 
over practically the entire press 
bed area because the two pressure 
units have both longitudinal and 
transverse movements. Each unit 
has a pressure capacity of 400 
tons. The bed is 264 inches long 
and 96 inches wide. From each 
ram nose (with the ram up) to 
the bed is 60 inches and each ram 
has a 24-inch stroke. ........ 110 


Hurth Semi-Automatic 
Milling Machine 


Keyways, splines, and slots can 
be accurately milled at excep- 
tionally fast rates as the result 
of an entirely new operating prin- 
ciple incorporated in the Hurth 
LF 382 semi-automatic machine 
now being distributed in this 
country by the Kurt Orban Co., 
Inc., New York City. The period 
of milling time for keyways 
ranges from 0.54 minute for a 
keyway 1/4 inch wide, 3/4 inch 
long, and 1/8 inch deep to 2.21 
minutes for a keyway 1 1/4 inches 
wide, 23/8 inches long, and 7/16 
inch deep. 

This speed is attained by an 
alternate lowering and raising of 
the spindle against set stops, 
which can be adjusted to very fine 
tolerances. Vertical displacement 
of the oscillating movement of 
the spindle can be adjusted from 
0.08 inch to 0. Lowering and rais- 
ing movements of the spindle are 
hydraulically controlled. 

Operation is automatic except 
for chucking and removal of 
work-pieces. When the starting 
button is pushed, the milling cut- 
ter is automatically fed toward 
the work-piece in rapid traverse. 
Just before touching the work- 
piece, the spindle is automatically 
switched to the boring feed until 
the predetermined depth of cut is 
reached. The spindle is then low- 
ered against the first set stop, 
and the carriage traverses to the 
end of the slot. The spindle is 
next raised against the upper set 
stop and return traverse begins. 


Semi-automatic milling machine in- 
troduced by Kurt Orban Co., Inc. 
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When the carriage reaches the 
starting point, the spindle is low- 
ered to the mid-point of the slot, 
the spindle sleeve is retracted in 
rapid traverse, and the milling 
spindle stops. 

The milling carriage has a 
maximum horizontal movement 
of 15 inches. Maximum manual 
vertical adjustment is 4 inches 
and automatic vertical adjust- 
ment is from 0 to 0.075 inch per 
minute. There are fifteen spindle 
speeds ranging from 90 to 2240 
R.P.M. Deep feed rates of the 
spindle are 0.00059, 0.00118, and 
0.00236 inch per revolution. The 
longitudinal feed of milling car- 
riage has twelve rates, either 
from 0.49 inch to 6.3 inches per 
minute, or from 0.98 inch to 12.6 
inches per minute. .......... 111 


Pangborn Steel-Sheet 
Blasting Machine 


The Pangborn Corporation, 
Hagerstown, Md., has announced 
an ES-503 Rotoblast machine for 
cleaning steel sheet and plate up 
to 54 inches in width at a produc- 
tion rate of 20 to 80 lineal feet 
per minute. This machine has 
been developed to obtain improved 
finish on steel sheet, provide a 
better bonding surface for paint, 
and reduce costs through the use 
of hot-rolled rather than cold- 
rolled sheet. It is equipped with 
two Rotoblast wheels that throw 
160,000 pounds of abrasive per 
hour and will clean more than 200 
square feet of sheet per minute. 

The steel sheet or plate is taken 
into the blast chamber automati- 
cally; its surface is blasted and all 
abrasive removed from the sheet 
before discharge from the ma- 
chine. The abrasive cleaning 
operation is accomplished by 
means of a blow-off fan, indicated 
in Fig. 2, which deposits the 
abrasive in a spiral conveyor. It 
is moved to an elevator that 
carries it up through the abrasive 
separator and reclaimer for re- 
cycling. Standard equipment in- 
cludes two wide-vane wheels, each 
driven by a 50-H.P., 1800-R.P.M. 
motor. The machine can also be 
ordered with smaller size Roto- 
blast wheels, when production re- 
quirements are lower. The ma- 
chine is about 22 feet high, 18 
feet wide, and 15 feet long. .. 112 


Fig. 2. Cross-sectional views of Pang- 

born machine, showing arrange- 

ment of the abrasive blasting and 
work-conveying units 


Fig. 1. Pangborn Rotoblast machine for cleaning steel sheet 
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Electric Gage for Automatic Size Control 
of Cylindrical Grinders 


An electric grinding gage, con- 
taining many design improve- 
ments, is now being manufactured 
by the Federal Products Corpora- 
tion, Providence, R. I. The use of 
this gage is said to eliminate 
scrap and rework. With the 
grinder controlled by the accurate 
Klectricator of this gage, installed 
as shown in the accompanying il- 
lustration, every piece can be 
ground to the proper size. 

The gage, designated the Model 
133M Series, is made up of an 
Arnold grinding gage frame and 
caliper, a Federal Electricator, 
and a power or control unit. The 
Klectricator is basically a dial in- 
dicator combined with an electric 
switch which is connected directly 
to the power unit. 

In using the gage, the operator 
need not stop the work. Auto- 
matic control of the grinder be- 
gins as soon as the gage is 
snapped on the work before the 
work cycle is started, while the 
wheel is coming forward, or while 
the work is being ground. The 
gaye rides the work during the 
grinding operation and through 
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Federal electric gage designed for the automatic size 
control of cylindrical grinders 


its power unit controls the wheel- 
head feeding mechanism of the 
machine. 

The wheel-head runs at a rapid 
grinding rate until the work di- 
ameter is reduced to between 
0.0005 and 0.004 inch of the final 
size. Choice of the change-over 
point depends on the grinding 


speed. At this point, the wheel is 
switched by the gage control to a 
slow spark-out feed. Once the 
final size is reached, the wheel is 
automatically retracted. With this 
method, the back-up point is de- 
termined by the actual size of the 
work-piece rather than through 
the use of a timed cycle. It is said 
to be possible to maintain accura- 
cies of 0.00005 inch over a pro- 
longed period of time. ...... 113 


Campbell Dry Abrasive Cutting Machine 


The Campbell Machine  Divi- 
sion, American Chain & Cable 
Co., Inc., Bridgeport, Conn., has 
recently designed a dry abrasive 
cutting machine, designated the 
Campbell No. 28 “Sever-All.’”’ 
This compact 62-inch high ma- 
chine is available in stationary 
and portable types and has ample 
‘apacity for cutting solid steel 
bars up to 4 by 4 inches, angles 
and channels up to 8 inches, and 
tubes and pipes up to 4 inches 
outside diameter. Angles and 
channels up to 4 1/2 inches and 
pipe having outside diameters 
ranging up to 4 inches can be cut 
at an angle of 45 degrees. Hand- 
operated self-centering work- 
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Dry abrasive cutting machine brought out by Campbell 
Machine Division, American Chain & Cable Co., Inc. 


holders clamp the work on both 
sides of the cut. A foot-actuated 
treadle can also be furnished for 
operating the work-holders. The 
cutting time is approximately 
three seconds per square inch of 
material cut. 

Operator protection is provided 
by totally enclosing the cutting 
wheel except for work clearance 
openings on the sides of the 
guard. The provision for lower- 
ing of the guard has two advan- 
tages: work can be accurately 
located with relation to the 
wheel; and long pieces can be 
placed directly in the machine. 
Sever-All is furnished with a 
7 1/2- or 10-H.P. motor. .... 114 
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The Chambersburg Engineer- 
ing Co., Chambersburg, Pa., has 
completed one of three 40,000- 
pound steam drop-hammers being 
built for the United States Air 
Force. These hammers have newly 
designed frames. A special ram 
that measures 70 inches front to 
back brings the total falling 
weight to 40,000 pounds. The cap 
measures 80 inches front to back, 
the cylinder bore 38 inches, and 
the stroke 65 inches. 

Minimum die space is 22 inches 
and the space between guides, 48 
inches. The hammer stands 26 
feet 4 inches above the floor and 
weighs about 1,200,000 pounds. 
The anvil weighs about 875,000 
pounds, and consists essentially of 
an upper steel forging mounted on 
two sub-bases. 

The new design of the frames 
is the result of engineering studies 
that have been in progress in the 
company’s laboratories for sev- 
eral years. In these studies, four 
types of frames were compared, 
extensive photoelastic tests being 
made under both static and dy- 
namic loads. The models tested 
were made of 1/4-inch Catalin 


Steam drop-hammer built for the United States Air Force 
by the Chambersburg Engineering Co. 


Chambersburg Steam Drop-Hammer 


made to one-sixteenth the actual 
size at the cross-section where the 
top of the ram strikes the column 
on off-center blows. ........ 115 


Horizontal Production 
Milling Machine 


A new type Steinel horizontal 
production miller, designated the 
Model SH4AKF, is being intro- 
duced in this country by the 
Morey Machinery Co., Inc., New 
York City. This machine has 
power feed with rapid approach. 
There are eight feeds which are 
independent of the spindle speed. 

Adjustable stops change the 
table travel automatically to the 
selected power feed and stop it 
after the work is completed. Quick 
reverse movement to the loading 
position follows when the posi- 
tion of the feed-lever is changed. 
The table can also be advanced to 
the working position by hand. 

The machine has one drive 
motor and one feed motor. Equip- 
ment includes belts, adjustable 
limit stops, trip-dogs, coolant pan 
covers, and a l-inch arbor. .. 116 
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Abrasive belt grinder-polisher made 
by Hammond Machinery Builders 


Hammond Flexible Abrasive 
Belt Grinder-Polisher 


A l-inch flexible abrasive belt 
yrinder-polisher has just been 
added to the line of abrasive belt 
machines made by Hammond Ma- 
chinery Builders, Dept. M, 1600 
Douglas Ave., Kalamazoo, Mich. 
This Model F-1 machine is de- 
signed for deburring, grinding, 
and polishing. Its 10 1/2-inch 


Steinel production milling machine introduced in this 
country by the Morey Machinery Co., Inc. 
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throat depth permits finishing of 
hard-to-get-at areas. 

The work-table and belt platen 
permit accurate grinding of flat 
surfaces. Irregular contours can 
be ground on a “free” belt by re- 
moving the platen and work-table. 
This machine is well suited for 
tool-rooms, machine shops, main- 
tenance departments, and sheet- 
metal shops. It is available in 
either a bench or a floor model and 
with a built-in dust collector. 117 


Metal-Cutting Band Saw 
With Extra Long Table 


The Tannewitz Works, Grand 
Rapids, Mich., recently built a 
band saw with a table 19 feet 
long. This machine is designed 
specifically for cutting off sections 
of cellulose acetate 24 inches in 
diameter. According to the manu- 
facturers, it can also be used to 
advantage in cutting off steel and 
aluminum structural members, 
graphite blocks, and a variety of 
other materials. 

Basically, this is a 30-inch 
variable-speed band saw that can 
be run at any desired speed in a 
ratio of 6 to 1. The hydraulically 
operated sliding base has a travel 
of 30 inches. The saw blade can 
be fed in to the center of the table 
where it is given a 90-degree 
twist. The rate of travel is from 
0 to 8 inches per second. The table 
is 43 inches deep. It extends 129 
inches to the left and 99 inches to 
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Snyder multiple-station automatic drilling and reaming machine 


Band saw with extra long table made by the Tannewitz Works 


the right, making a total distance 
of 19 feet. 

A clearance of 27 inches is pro- 
vided between the table and the 
upper guide. A coolant pump and 


a tank are standard equipment, 
as are automatic two-wheel 
brakes which stop the wheels in- 
stantly in case of saw-blade 


Snyder Multiple-Station Automatic Machine for 
Processing Jet-Engine Shroud Spacers 


A multiple-station, automatic 
machine which drills and reams 
holes in the rims of outer shroud 
spacers for jet engines, and which 
is adaptable to the processing of 
other similar parts, has been an- 


nounced by the Snyder Tool & 
Engineering Co., Detroit, Mich. 

The work-piece, in this particu- 
lar instance, consists of a thin- 
walled ring of stainless steel. The 
operation is to drill and ream 
holes that are located around the 
part on both sides of the rim. The 
spacing between holes varies from 
part to part, being uniform in 
some parts and irregular in others. 
However, all hole spacing is in 
multiples of a specific angle. 

The machine is equipped with 
a fixture mounted on an index 
table between columns that sup- 
port hydraulic drill units. The fix- 
ture and the work-piece are shown 
in front of the machine in the 
illustration. The columns are ad- 
justable for different size parts. 
The work-pieces are clamped 
manually in jigs that completely 
surround them. The whole assem- 
bly is then located over pins and 
securely clamped in the fixture. 
In this position, the part is con- 
centric with the index table. 

The index table is designed to 
produce minimum indexes of the 
basic hole-spacing angle. Four 
shot pins and four rows of shot- 
pin holes are used to accomplish 
this. A drum is used to control the 
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index and select the proper shot 
pin for locating the table, and 
also to signal the drilling or ream- 
ing unit at the right time. The 
drum has seven rows of pins 
spaced around a cylinder approxi- 
mately 36 inches in diameter. 
These pins make electrical con- 
tacts which actuate sensitive re- 
lays that control the operation of 
the machine. An individual drum 
is required for each hole pattern. 
The present machine is tooled up 
for processing twelve individual 
parts. By changing the shot-pin 
rows and control drum, other simi- 
lar parts can be run on the ma- 
chine. Production on the present 
part is two work-pieces an hour. 

Spindle speeds variable 
from 640 to 2240 R.P.M., and 
feeds are variable from 1.75 to 12 
inches per minute. .......... 119 


Baush Mechanical Power 
Drilling Unit 


Features of the 71/2 mechani- 
cal power drilling machine brought 
out by the Baush Machine Tool 
Co., Springfield, Mass., include a 
Meehanite base with hardened 
and ground ways, a cast-iron 
housing with driving gears, pick- 
off gears and a feed-nut, and a 
brake arrangement that holds the 
feed-screw stationary as the nut 
revolves during the feed cycle. 
This machine has a rapid traverse 
of 71/2 inches per second and a 
standard stroke of 18 inches. 
Spindle drive motors range from 


Norton universal grinding machine with swiveling headstock and double 
swivel on wheel-slide. Internal grinding head swings out of the way. 


3 H.P. at 900 R.P.M. to 71/2 
H.P. at 1800 R.P.M. The rapid- 
traverse drive is by a 1-H.P., 900- 
R.P.M. motor. The feed is vari- 
able, from 1 to 80 inches per 
minute, using 1800-R.P.M. 
spindle motor. 

The unit can be used for drill- 
ing, boring, reaming, and milling. 
It can be adapted for installation 
on transfer line-ups; rotary set- 
ups; and trunnion, vertical, angu- 
lar, and horizontal type machines. 
Units having a wide range of 
speeds and feeds, and varying 
numbers of drills are available 
for drilling holes from 1/4 to 1/2 
inch. in diameter, 120 


Baush mechanical power drilling unit with horizontal base 


For more information on these products, use Inquiry Card, page 247 


Norton Grinder with 
Swiveling Headstock 

The Norton Co., Worcester, 
Mass., has announced a 12-inch 
Type U-4 universal grinding ma- 
chine designed to provide extra 
versatility through simplified set- 
ups and fast, precise grinding ac- 
tion for limited production items. 
The principal new feature is the 
swiveling headstock with a dog- 
drive plate on one end for con- 
ventional grinding and a 5-inch 
D-1 cam-lock nose on the other 
end for mounting chucks or fix- 
tures. To change from a dog-drive 
set-up to a chucking operation, 
the headstock is rotated 180 de- 
grees. When work is being ground 
on dead centers, the chuck does 
not rotate because the headstock 
is of the combination live and 
dead center type. 

A work speed range of 40 to 
400 R.P.M. in an infinite number 
of increments is available at the 
turn of a dial. No direct-current 
source is required as_ rectifiers 
convert alternating current for 
the headstock drive control. Quick 
changes to and internal 
grinding are made possible by the 
hinged bracket internal grinding 
spindle which is readily lowered 
into position for use. This per- 
mits performing both internal and 
external grinding on the same 
piece without changing the set-up. 

Long shafts are accommodated 
by means of a 11/4-inch hole 
through the headstock spindle. 
The grinding wheel head _ itself 
has two swivel mountings, one for 
the wheel-head to regulate the 
angle of the wheel with relation 
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Prait & Whitney Model No. 2 Diaform wheel forming attachment 


to the work, and the other below 
the wheel-feed mechanism to regu- 
late the angle at which the wheel 
is fed into the work. Both mount- 
ings are graduated from 0 to 90 
degrees each side of the zero posi- 


tion. A power wheel-head rapid- 
traverse positioning mechanism is 
also available. The machine is 
now being furnished completely 
wired in accordance with J.1.C. 
electrical standards. ......... 121 


Production type milling machine introduced on the market 
by the Marac Machinery Corporation 
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Grinding Wheel Forming 
Attachment 


A medium-sized Diaform at- 
tachment is being marketed by 
Pratt & Whitney Division Niles- 
3ement-Pond Co., West Hartford, 
Conn. It form-trues grinding 
wheels up to 14 inches in diameter, 
quickly and accurately duplicat- 
ing forms up to 2 inches wide and 
1 inch deep in a single setting. 
Basically, the attachment is a 
vertical pantograph operated by 
tracing a template to guide a 
truing diamond across the face of 
the grinding wheel at a 5 to 1 
reduction. Two diamonds, mounted 
in tandem, are used to true the 
wheel—one for roughing, the 
other for finishing. The attach- 
ment is portable and can be placed 
on the magnetic chuck or strapped 
to the table of the grinder for the 
forming operations. ......... 122 


Werner Knee Type 
Milling Machine 


The Marac Machinery Corpora- 
tion, New York City, is marketing 
in this country a knee type pro- 
duction milling machine recently 
brought out by Fritz Werner, Ber- 
lin, Germany. This machine has a 
large selector dial at the front 
which permits quick set-up of a 
large variety of automatic and 
semi-automatic cycles for the 
longitudinal traverse of the table. 

Features include provision for 
automatic pendulum milling from 
the center of the table to left and 
right, with or without spindle 
reverse. While one piece is being 
machined, a second piece is being 
loaded. Settings can be made so 
that rapid return of the table is 
obtained automatically or by 
pressing a switch. Continuous 
milling can be performed on one 
or more surfaces either from left 
to right or right to left. This cycle 
can be set either for continuous 
operation or for control by the 
operator. 

Dividing-head milling can be 
done with rapid approach milling 
feed, rapid return, and indexing 
up to a maximum of fifty indexes. 
After the last index movement, 
the machine comes to a stop. Sev- 
eral types of dividing heads are 
available for this operation. An 
automatic backlash eliminator for 
use in climb milling is available. 
The machine has pick-off gears 
for changing feeds and speeds, 
and is supplied with a coolant 
pump and all electrical equipment 


For more information on these products, use Inquiry Card, page 247 


% 
4 
: — ee ‘ 


for 220- to 440-volt, 
three-phase current. 
The table has a work surface 
49 by 14 inches and a_ power 
traverse of 271/2 inches. There 
are twenty speeds ranging from 
22 to 1800 R.P.M. Rapid approach 
and return speed is 160 inches per 
minute. The weight of the ma- 
chine is 4850 pounds. ........123 


60-cycle, 


Shoe Centerless Internal 
Grinding Fixture 


The Bryant Chucking Grinder 
Co., Springfield, Vt., has an- 
nounced that a fixture for apply- 
ing the shoe centerless internal 
grinding method described in 
January, 1954, MACHINERY, page 
178, is now available as tooling 
equipment on Bryant machines. 
This fixture insures bore grind- 
ing to a uniform wall thickness, 
and concentricity that can be held 
within accuracy limits as close as 
0.0001 inch or less. Roundness 
and straightness of the ground 
bore depend on the accuracy of 
the outer surface of the work- 
piece and the squareness of the 
locating face. 

Shoe centerless internal grind- 
ing is useful in applications that 
require close tolerances for con- 
centricity, and bore roundness 
and squareness, especially where 
previous external cylindrical and 
face grinding operations have 
been precisely controlled. Straight 
and taper holes, and _ plunge- 
ground contours can also. be 
ground. The outer surfaces of the 
work can be cylindrical, conical, 
or of any other form so long as 
they are uniform within the tol- 
erances required. Thin-walled 
rings can be shoe centerless in- 
ternally ground to close tolerances 
because this method of supporting 
the work also reduces the possi- 
bility of distortion. Additional 
advantages include easy manual 
or automatic loading and unload- 
124 


Cross Machine for 
Transmission Housings 


A twenty-nine station machine 
of the transfer type has been built 
by The Cross Company, Dept. M, 
Detroit 7, Mich., for use in pro- 
ducing automatic transmission 
housings. A series of drilling, 
chamfering, end-milling, counter- 
boring, reaming, and tapping op- 
erations are performed by the 
different units. At one station, the 


Bryant machine equipped with shoe centerless internal grinding fixture 


machine indexes the work 90 de- 
grees for subsequent operations. 

Pre-set tools are used, and a 
Cross machine control — unit 
with Toolometers programs tool 
changes. Other features include 
automatic transfer from station 


to station; hydraulic feed and 
rapid traverse; individual lead- 
screw feed for tapping; and grav- 
ity-operated cam clamping. A chip 
conveyor is built in. The machine 
has a capacity for 100 pieces per 


Cross transfer type machine that uses pre-set tools in the 
production of automatic transmission housings 


For more information on these products, use Inquiry Card, page 247 
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“Connecticut” Press Brake 


W. Whitney Stueck, Inc., Old 
Saybrook, Conn., has developed an 
improved sheet-metal bending 
brake for production runs, to be 
known as the “‘Ccnnecticut” press 
brake. This machine is driven by 
a 3/4-H.P. motor, and will bend 
16-gage mild steel 4 feet wide 
over a 1/2-inch die opening, or 10- 
gage material 2 feet wide over a 
11/8-inch die. The brake has a 
speed of forty strokes per minute. 
Deflection is minimized by a sup- 
port for both ends of the main 
crankshaft. A reversing switch 
permits the ram to be backed off 
in case of jamming. 

A back gage built in as stand- 
ard equipment can be easily oper- 
ated from the front of the ma- 
chine. This permits rapid, accu- 
rate resetting to speed up produc- 
tion on varied bending operations 
required in the manufacture of 
electrical and electronic equip- 
ment cabinets, panels and chassis, 
prefabricated ducts, angles, chan- 
nels, and tanks. The press brake 
can also be adapted to multiple 
punching within its capacity. 

Standard features include Oilite 
bearings on all shafts, anti-fric- 
tion bearing mounting of the fly- 
wheel, and a 32-inch clearance be- 
tween the side frames. The maxi- 
mum die space is 7 inches, stroke 
2 inches, and adjustment 1 1/2 
inches, giving a shut height over 
the die-block of 3.1/2 inches. . .126 


“Connecticut press brake built by W. Whitney Stueck, Inc. 
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Fig. 1. Flash trimming machine brought out by the Morton Mfg. Co. 


Morton Flash Trimming and Girth Welding Machines 


A special vertical flash trim- 
ming machine and a_ universal 
girth welder are recent develop- 
ments of the Morton Mfg. Co., 
Muskegon Heights, Mich. The 
flash trimming machine, shown in 
Fig. 1, is designed for use in re- 
moving flash from the inside and 
outside of thick-wall welded rings 


and cylinders. This trimmer has a 
‘apacity for trimming the flash 
from cylinders having wall thick- 
nesses from 1/4 to 3/4 inch, and 
sizes ranging from a minimum 
inside diameter of 6 inches to a 
maximum outside diameter of 24 
inches. It is made for trimming 
cylinders 4, 7, and 10 inches long. 


Fig. 2. Morton universal girth type welding machine 


For more information on these products, use Inquiry Card, page 247 
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This machine is hydraulically 
operated. The piece to be trimmed 
is placed over the inner clamp 
member and ram. A foot-operated 
push-button starts the cycle and 
the inner ram member moves for- 
ward hydraulically to clamp the 
cylinder. Both rams automatically 
trim on the draw-cut downward 
stroke. At the end of the cutting 
or trimming stroke, the inside 
ram and clamp dies move to the 
unclamping position and the out- 
side rams to the loading position. 

An alternating-current 15-H.P. 
motor and control equipment pro- 
vide suitable power for operating 
the machine. An approximate cut- 
ting speed of 60 feet per minute 
with a 2 to 1 quick return is used. 

The girth welder, Fig. 2, con- 
sists primarily of a_ standard 
heavy-duty positioner mounted on 
a common base with a vertical 
column designed for very flexible 
weld-head positioning. The posi- 
tioner has a wide range of table 
rotary speeds. A hole bored com- 
pletely through the table makes 
possible the application of air, oil, 
water, or gas through rotary 
joints for operating special fix- 
tures. Jig-located drilled and 
tapped holes on the table surface 
provide for interchangeable fix- 
ture mounting applications. ..127 


Fig. 1. High-speed small-parts inspection machine 
was recently introduced by the Cosa Corporation 


For more information on these products, use Inquiry Card, page 247 


Equipment to Inspect 
Accounting-Machine Type 


A Sigmatic fully automatic ma- 
chine for high-speed, 100 per cent 
inspection of accounting-machine 
type is being introduced in this 
country by the Cosa Corporation, 
New York City. This machine can 
be used for the simultaneous in- 
spection of ten or less dimensions 
on parts up to 1 by 1 by 2 inches. 
Illustrated in Fig. 1 is a machine 
tooled up to inspect a total of six 
dimensions of type, including 
length, width, thickness, and 
straightness. This tool equipment 
‘an be removed and replaced in 
twenty minutes by other tooling 
for the inspection of internal or 
external dimensions of different 
parts. 

During inspection, each dimen- 
sion is checked by a Sigma Micro- 
limit gage, which is accurate to 
within 0.00005 inch and which can 
quickly be set to the required 
tolerances. Parts fed into the ma- 
chine from hand-loaded magazines 
are inspected at the rate of 2300 
per hour, and when hopper-fed at 
the rate of 3600 per hour. In- 
spected parts are automatically 
separated into three groups— 
over-size, under-size, and accept- 


Two-point twin drive press 


Cleveland Two-Point Press 


two-point, double-geared 
press of twin drive design 
equipped with an electrically con- 


trolled air-operated type 
friction clutch with a spring- 
loaded brake has been brought 


Fig. 2. Close-up of tooling used on machine shown 
in Fig. 1 for inspecting six dimensions of type 
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out by the Cleveland Punch & 
Shear Works Co., Cleveland, Ohio. 
The flywheel of this press is pro- 
vided with an auxiliary air brake 
to bring it to a quick stop when 
the power is shut off. The slide of 
the press is pneumatically counter- 
balanced and the press is arranged 
with two safety blocks which are 
used when die setting. These 
blocks are provided with safety 
plugs so that when the blocks are 
pulled out the control circuit is 
made inoperative. 

The die area is lighted from 
both sides. The press has an 8- 
inch stroke; a 6-inch adjustment; 
26-inch distance from bed to slide, 
with stroke down and adjustment 
up; and a 42- by 60-inch bed and 
slide area. This press operates at 
20 to 40 R.P.M.; and has a c¢a- 
pacity of 350 tons. .......... 129 


Delpark Filters Built into 
New Norton Grinder 


One of the problems confront- 
ing engineers of the Norton Co., 
Worcester, Mass., in developing 
the new Type CM-1 heavy-duty 
multi-wheel grinder was the elim- 
ination or removal of the large 
amount of swarf from. several 
grinding wheels. This problem 
was solved by incorporating in the 
design of the machine certain 
components of the Delpark filter, 
which is made by the Industrial 
Filtration Co., Lebanon, Ind. 

The machine, as seen in Fig. 1, 
uses several grinding wheels for 
simultaneously grinding different 
diameters on the work-piece in a 


Grand Rapids high-speed production grinder built by Gallmeyer & Livingston Co. 


single plunge-grind operation. The 
high sludge load produced is 
removed from the coolant by the 
Delpark filter system. This keeps 
the coolant supplied to the wheels 
clean and free of the particles 
which would spoil the finish of 
the ground work. 

The gravity filter system con- 
sists primarily of an endless chain 
belt type conveyor on which rides 
a strip of disposable filter ma- 
terial. The conveyor forms a 
trough into which the used coolant 
falls. As the filter medium be- 
comes loaded with solids, a float 
control advances the conveyor to 
bring clean filter material into 
position. The swarf that has been 
filtered is collected on the filter 
medium, which feeds into a metal 
receptacle, as shown in Fig. 2, for 
easy disposal. 


Fig. 1. Norton heavy-duty multiple wheel grinder equipped with 
Delpark filter system made by !ndustrial Filtration Co. 
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High-Speed Production 
Type Surface Grinder 


Gallmeyer & Livingston Co., 
Grand Rapids, Mich., has an- 
nounced a hydraulic feed, cross- 
traveling head surface grinder 
designed for high-speed produc- 
tion. This Grand Rapids 24- by 
25- by 96-inch machine has a 
spindle powered by a _ 30-H.P. 
motor, which gives the 20-inch 
diameter wheel a surface speed 
of 6000 feet per minute. The 
hydraulic drive motor has a rat- 
ing of 15 H.P. A Vickers tandem 
pump actuates the table at speeds 
from 0 to 150 feet per minute. 

A one-shot lubricating system 
is provided to reduce oiling time 
to only seconds. A self-contained 
motor-driven coolant system is 
standard equipment. ........ 131 


Fig. 2. Swarf filtering medium of 
Delpark system being discharged 


For more information on these products, use Inquiry Card, page 247 


" | 
4 
4 


Brown & Sharpe inside micrometer consisting of special 
head and twenty-five extensions 


Brown & Sharpe Inside 
Micrometers 


An inside micrometer designed 
for very accurate measuring of 
lengths up to 30 feet is being 
offered on special order by the 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. This portable instru- 
ment will measure any dimension 
between 6 and 30 feet. A special 
micrometer head and twenty-five 
extensions, used in combination, 
provide for this broad range. In 
order to minimize inaccuracies in 
such long members, each exten- 
sion is calibrated to the nearest 
ten-thousandth inch, permitting 
accurate over-all accuracy which 
is usually far better than that re- 
quired in such large dimensions. 


Automatic Three-Way 
Gear Selector 


An automatic gear selector that 
segregates gears into three cate- 
gories designated satisfactory, 
over-, and under-size, is announced 
by the Michigan Tool Co., Detroit, 
Mich. This selector can be used to 
inspect any spur or helical gear 
at a faster rate than it can be pro- 
duced on a shaving machine, hob- 
bing machine, gear shaper, or any 
other gear tooth cutting or finish- 
ing machine. 

The operator simply feeds gears 
into the selector, or the gears can 
be inspected in a fully automatic 
set-up without requiring any 
operator attention. The unit can 
be furnished with an automatic 
shut-off, coupled with a counter, 


( 


RETAINER RING 


(Left) Wej-Lok holder with typicai cutters; (right) exploded view of holder 


For more information on these products, use Inquiry Card, page 247 


Automatic gear selector announced by Michigan Tool Co., 
shown with part of front cover removed 


to stop the production machine if 
any consecutive gears (the num- 
ber is optional) are rejected or 
the percentage of rejects on a 
given run exceeds set limits. This 
automatic shut-off can be incor- 
porated in a production line with 
full automation or with manual 
feeding of the gears. 

Two accurate master gears, one 
of which is motor-driven, are used 
to check the gears being produced. 
The gears being checked are 
passed between the motor-driven 
fixed master gear and a second 
pivoted master gear. The pivoted 
gear moves in or out as required 
to stay in contact with the gear 
being checked. If the movement 
is within the prescribed limits, 
the inspected gear rolls down an 
incline and is deposited in a tote 
pan or conveyor of the produc- 
tion line. If it is over- or under- 
size, the gear is diverted by the 
closing of a baffle to its proper 
rejected classification exit. .. 1383 


Tool-Holder with 
Actuating Wedge 


A Wej-Lok tool-holder is being 
placed on the market by the De- 
troit Reamer & Tool Co., Dept. M, 
2830 EK. Seven Mile Road, Detroit 
34, Mich. The components consist 
of a one-piece barrel, wedge, re- 
tainer, retainer ring, and locking 
ring. The wedge is moved back 
and forth by the retainer to either 
lock or unlock inserted tools. A 
keyed interlocking of retainer and 
retainer ring causes these two 
parts to operate as a single unit. 
In the locked position, the flat sur- 
face of the wedge is seated on 
the shank of the inserted tool. .134 
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Fig. 1. Versatile, easily operated recessing tool of improved design 
has been brought out by R and L Tools 


Improved Adjustable Recessing Tool 


A recessing tool of improved 
design, Fig. 1, which can be ad- 
justed to operate on any internal 
diameter within the capacity of 
the machine, is being manufac- 
tured by R and L Tools, Philadel- 
phia, Pa. The tool can also be ad- 
justed to operate on outside di- 
ameters for cutting grooves or 
similar operations. 

Operation of the recessing tool 
can be clearly understood from the 
cross-sectional drawing, Fig. 2. 
When the spring-loaded screw 
A comes in contact with the cap 
over the front end of the machine 
spindle, it compresses spring G, 
causing a hardened and ground 
high-speed steel cutting tool B 
to swing either backward or for- 
ward depending on which way the 
machine spindle is revolving. Ro- 
tation of the spindle should always 
be such as to put downward pres- 
sure on the cutting tool, which 
will produce a much steadier ac- 
tion. Part A is adjustable and 


locked in place by lock-nut H. 
Adjustment of cutting tool B is 
accomplished by means of a fine 
adjusting sleeve C that has two 
cam slots, one for left-hand and 
the other for right-hand opera- 
tion. Cam-screw D can be engaged 
in either slot by removing the 
screw and shifting sleeve C so 
that screw D enters the other slot. 

The depth of recess cut and 
the recess diameter settings can 
be finely adjusted by loosening 
one and tightening the other of 
two adjusting screws EF. A zero 
reference line is engraved on the 
adjusting sleeve C and _inter- 
mediate sleeve F to show the 
operator how much and in which 
direction the cutting tool has been 
adjusted. The maximum depth of 
recess that can be cut is approxi- 
mately 3/32 to 1/8 inch. Shank J 
is fitted with screw K, which 
enables the operator to adjust the 
entire mechanism of the tool to 
other diameters. 


V4 


Fig. 2. Drawing illustrating construction and operating details 
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of recessing tool shown in Fig. | 


The main working body of the 
tool is shown at N. Set-screw L 
is used for holding tool B tightly 
in the desired position. The entire 
tool can be disassembled if neces- 
sary by removing screw M. The 
recessing tools are available in 
three sizes with shank diameters 
of 5/8, 3/4, and l inch. ....... 135 


Besly Double Vertical 
Spindle Grinder 


The Besly-Welles Corporation, 
Beloit, Wis., has brought out a 
double vertical spindle grinder 
equipped with two abrasive wheels 
and a rotary work-carrying or 
feeding wheel. This machine is 


Besly grinder equipped with two 


abrasive discs for grinding 
simultaneously opposite sides of 
work flat and parallel 


designed to permit positioning the 
rotary wheel so that the path of 
the work between the abrasive 
dises can be precisely adjusted. 
This permits both sides of the 
work-piece to be ground flat and 
parallel simultaneously within 
very close tolerances. 

The machine illustrated is so 
equipped that the faces of carbon 
rings and segments are ground 
flat and parallel within 0.0003 to 
0.0004 inch by passing them 
through the grinder twice. The 
first pass removes 0.025 to 0.040 
inch of stock and the finishing 
pass removes 0.008 to 0.010 inch 
of stock. The use of rotary feed- 
wheels enables the grinder to 
complete 720 parts per hour. Both 
wheels are interchangeable, one 
being used for the carbon rings 
and the other for the segments. 


For more information on these products, use Inquiry Card, page 247 
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A Precision ‘‘Package”’ for 
Versatile Grinding 


Size control to 0.0001”, alignment to 0.0001", and 
measuring to 0.00001” ... that’s the kind of accuracy 
you get with this New Universal Grinding “package” by 
Brown & Sharpe. It's available in 4 machine sizes equipped 
with ELECTRALIGN fer precision aligning (optional), and the 
Electralign-Comparator Selector (also optional) for use 
with external or internal comparators for 
super-precision measuring. Moreover, this unique combination 
lets you handle the widest variety of precision work 
at production speeds. Machine features include: completely 
Universal Wheel Spindle Head, instantly available 
Internal Grinding Spindle, Power Cross Feed 
with Positive Stop for both external and internal grinding. 
For production applications, separate manual oper- 
ations may be instantly combined inte automatic cycles. 
Write for Bulletins on this New Universai Grinding Equipment. 
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Johansson Gage Blocks 

Permanent Magnet Chucks « 


Milling Machines Grinding Machines 
Printed 


The rotating speed of the feed- 
wheel can be adjusted for maxi- 
mum grinding efficiency. 

The abrasive discs are 23 inches 
in diameter and are completely 
enclosed for operator safety and 
protection from coolant spray. 
Coolant is supplied to the work 
through the center of the upper 
abrasive dise spindle. ....... 136 


Internal Gear Deburring 
and Chamfering Machine 


A universal internal Burr-Mas- 
ter for deburring and chamfering 
internal splines, straight- 
sided or involute form helical or 
spur gears from 5/8 inch to 31/2 
inches pitch diameter, has been 
announced by the Modern Indus- 
trial Engineering Co., Detroit, 
Mich. This machine, designated 
the BM1-14, can handle internal 
splines or gears having from nine 
to forty-two teeth, depending on 
the tooth pitch. Chamfering of 
both sides of the tooth and the 
root is done simultaneously at the 
rate of five teeth per second. 

Long tool life is assured by the 
use of a circular type form tool 
having three or four cutting 
edges. When one cutting edge be- 
comes dull, the tool is merely ro- 
tated to present a sharp edge. A 
positive stop insures that the first 
gear deburred and chamfered 
after the cutting tools have been 
rotated to a new position will 
automatically meet specifications. 

Special interchangeable cam- 
ming can be furnished, if re- 


Bellevue modernized recirculating forced-draw furnace 


Universal internal Burr-Master 
announced by Modern Indus- 
trial Engineering Co. 


quired, for unusual forms of 
splines or gears. A 220- to 440- 
volt, 1/2-H.P., three-phase motor 
is used to drive the machine. It 
requires a floor area of 26 by 


Recirculating Furnace 
with Built-In Fan 


A convection type recirculating 
forced-draw furnace, designed and 
built by the Bellevue Industrial 


For more information on these products, use Inquiry Card, page 247 


Furnace Co., Detroit, Mich., has 
the fan built into the furnace. Hot 
gases are recirculated through the 
work chamber at the rate of 
seventy complete air changes per 
minute. The air-operated door 
has a tight seal around its frame 
that eliminates any cool area in 
the furnace. 

The temperature range of this 
furnace is from 250 to 1250 de- 
grees F. Other furnaces of this 
type are available for operation at 
temperatures up to 1650 degrees 
F. in a wide range of sizes and 
with a variety of equipment .. 138 


Precision Drilling Machines 
with Micrometer Controls 


for Locating Holes 


The Hamilton Tool Co., Hamil- 
ton, Ohio, has added micrometer 
control for the positive location of 
holes to its sensitive small-hole 
drilling machines. When used for 
the precision drilling of smal! 
units, this equipment will locate 
one or a series of holes with the 
assurance of accurate center-to- 
center positioning of all holes. 

The machine iliustrated is the 
Hamilton “Maxi Jr.,”” which has a 
capacity for drilling holes from 
0.004 to 0.3125 inch in diameter 
in all drillable materials. Its clear- 
ance from the center of the chuck 
to the column is 5 inches and from 
the base to the chuck, 10 inches. 
Spindle speeds range from 750 to 
8750 R.P.M. Machines of greater 
or less capacity can be had. .. 139 


Hamilton precision hole-drilling machine, called “Maxi Jr.” 
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Aircraft riveting hammer for driving Rollpin fasteners 


Rollpin Driving Power Tool 


With the cooperation of Inger- 
soll-Rand, the Elastic Stop Nut 
Corporation of America, Union,° 
N. J., has developed a power-tool 
driving set for faster insertion of 
its Rollpin fasteners. The set can 
be used with Ingersoll-Rand 
standard pneumatic aircraft riv- 
eting hammers Nos. AVC-10 to 
AVC-18. To start a pin, it is held 
in a slot in the edge of the driv- 
ing anvil. Driving may then be 
performed by the face of the an- 
vil. A raised stud on the face is 
used when the pin is to be coun-, 


SOLID CARBIDE 
HOLE BROACH 


tersunk. The hammer has a sensi- 
tive throttle control, permitting 
the pin to be started with light 
blows at slow speed. A regulator 
controls maximum power output 
to suit the requirements of the 
particular pin size work 


Rotary Table for 
Milling Machines 


A rotary table for tool and die 
work having integral coordinate 
slides is being placed on the mar- 
ket by Advance Products, Benton 
Harbor, Mich. Work is clamped 


SOLID CARBIDE 
BROACHING RINGS 


SOLID CARBIDE 
SINGLE BROACH 
TOOL, 


CARBIOE 
MOTOR BLOCK BROACH TOOLS 


CARBIDE 


‘ 


TIPPED FLAT TYPE 


Tungsten-carbide tools and products introduced at the recent 
A.S.T.E. Show by the Willey'’s Carbide Tool Co. 
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Rotary type tool and die table made by Advance Products 


on the top slide, which is 11 
inches square. Both slides can be 
adjusted rapidly to position work 
for cutting any radius having a 
center within an 8-inch square 
area over the table center. Stops 
are provided so that standard 
ygage-blocks can be used for ex- 
tremely precise work. Radii can 
be of any size within the limits of 
the milling machine table move- 
ment. The attachment table is ro- 
tated by a worm-shaft handwheel, 
the collar of which is graduated 
in minutes. This shaft can be 
quickly disengaged, allowing the 
table to be rotated freely by hand 
as an aid in locating the work. 
Rotational stops are also provided. 


Willey’s Tungsten. 
Carbide Tools 


Willey’s Carbide Tool Co., De- 
troit, Mich., has recently brought 
out a variety of tungsten-carbide 
tool products. Included are car- 
bide-tipped flat broaches for ma- 
chining cylinder blocks, cylinder 
block bearing adapters, and cyl- 
inder heads; and carbide-tipped 
single broaching tools for multiple 
and varied broaching operations. 
Also, solid-carbide tools and bush- 
ings, such as those shown in the 
accompanying illustration, are 
now available. 

Solid tungsten-carbide drills in 
wire, fractional and letter sizes 
are other additions to the com- 
pany’s line, together with solid 
tungsten-carbide headless, head, 
fixed, and slip-renewable drill 
bushings that cover a range of 
sizes from 1/4 inch to 8 1/2 inches 


For more information on these products, use Inquiry Card, page 247 
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to floor 


tisme 


BEFORE 39 MINUTES: Bic, 


ROW 23 minutes — 


BEFORE S HOURS 


now 3 hours 


WA 


These two jobs are done with time savings 
at the Ohio Steel Foundry Company of 
Lima, Ohio. 


The machine (upper illustration) is drilling 
breech rings for guns from 76MM to the 
155MM size. In this tough material a 
21%" diameter lead hole is drilled and 
opened up to a 3!” diameter with a 
core drill. 


Machine, below, is drilling 35¢” lead 
holes in a 9-foot Ladle Vale. Holes are 
opened up with a single point boring tool. 
Time savings result from the outstanding 
ease of control, and the power and 


rigidity of Super Service Radial Drills. 


For power, accuracy, easy handling, 
check on Cincinnati Super Service Radial 
Drills. 

Write for Catalog R-29. 


CINCINNATI 


CKFOR RADIAL AND UPRIGHT DRILLING MACHINES 
| THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohio, U.S.A. 
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Improved thrust bearing announced by Rollway Bearing Co. 


Thrust Roller Bearing 
for Worm-Gears 


The Rollway Bearing Co. Inc., 
Syracuse, N. Y., a subsidiary of 
the Lipe-Rollway Corporation, 
has announced a change in its 
Type SDT thrust roller bearings. 
These bearings will now have a 
one-piece high tensile strength 
sleeve of cast iron in place of the 
steel inner spacer sleeve with 
bronze inserts previously used. In 
addition to providing a good 
wearing surface, the new sleeve 
eliminates the possibility of an 
insert becoming loose due to heat. 

This bearing especially 
adapted for use with worm-gears 
and other applications where the 
direction of the thrust is fre- 
quently reversed. It is available 
in sizes having inner sleeve bores 
ranging from 1 inch to 11 inches 
in diameter; outside sleeves with 
diameters from 3.375 to 25.500 
inches* in diameter; and_ sleeve 
widths from 0.822 inch to 4.515 
inches. Rated load capacities at 
10 R.P.M. are from 10,750 to 


Manchester Squaring Shears 


Squaring shears’ having a 
patented slide assembly that 
counteracts the rearward thrust 
of the blade are now being built 
by the Manchester Machine Cor- 
poration, Manchester, Conn. Other 
features of the machines are a 
deep, open throat that permits the 
use of the blade for notching, 
Micarta pads on material hold- 
down plungers, and an over-size 
table with holes for protractor 
guides. Two models are available, 
with cut-off capacities of 16 and 
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Clutch-Operated Turret 
Indexing Unit 


Dwell periods ranging from 
0.835 second to infinity are pos- 
sible with the new clutch-operated 
series of turret indexing units 
now being offered by Swanson 
Tool & Machine Products, Inc., 
Erie, Pa. These units have been 
developed to supplement the 
Swanson direct-drive turret in- 
dexing units, and are available 
with eight, sixteen, twenty-four, 
or thirty-two work stations and 
20-, 30-, or 40-inch turret diam- 
eters. Maximum indexes per hour 
range up to 2154. 

The  solenoid-operated clutch 


Swanson turret indexing unit equipped with clutch 


drive is especially suited to appli- 
cations that require a variable 
work cycle, or where it is desir- 
able to have the operator deter- 
mine the indexing cycle by means 
of push-button controls. 

When drilling cycles and other 
similar operational procedures 
require automatic control, limit 
switches may be used to prevent 
indexing before any given opera- 
tion is completed. Harmonious 
indexing and accurate positioning 
at all work stations are assured 
by a cross-over cam and locking 
device. A “packaged”’ intermittent 
motion device can be provided for 
the indexing unit, saving cost of 
special machines. ........... 145 


Manchester squaring shear having a cut-off capacity of 52 inches 


For more information on these products, use Inquiry Card, page 247 
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Part and Production: Intake Manifold for a 
new leading V-8 Engine. 180 pieces per 
hour at 100% efficiency. 


Type of Specialized Production Equipment: 6- 
Station Automatic In-Line Transfer-Type 
Drilling-and-Tapping Machine with Auto- 
matic Overhead Pallet Return. 


Tooling: Single-Place Pallet-Type Fixture 
with Manual Clamping. Anti-friction Drill 
and Individual Lead-Screw Tapping Heads, 


like this short Transfer 
with Overhead Return Conveyor— 

created to do a tough job in 
minimum floor area! 


BEFORE this PEERLESS, Plant Engineers were told that it was 
impossible to make a Transfer Machine which could be installed 
in such a small floor area. 
NOW this PEERLESS, with specially-designed Overhead 
Pallet-Return Mechanism, is doing the job—setting a new high 
in maximum use of floor space! 

Built to process all angular and bastard holes on Intake 
Manifolds, this PEERLESS was engineered for great flexibility— 

Flexibility to take care of engineering changes if motor 
parts are altered. 

Isn't this the kind of Engineering Excellence you want for 
your Specialized Production Equipment? 

See other examples of PEERLESS Engineering Excellence 
that does the Never-Before, NOW! 


WRITE FOR FREE 28-PAGE CATALOG 


PEERLESS PRODUCTION CO. 


19449 GLENDALE AVE. »« DETROIT 23, MICH. 
Gentlemen: Please send me your catalog. 


TITLE 


STREET ADDRESS 
CITY 


ZONE STATE 
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S$PECIALIZED PRODUCTION EQUIPMENT 


Counterbores and spot-face.s 
made by Union Twist Drill Co. 


Counterbores and 
Spot-Facers 


High-speed steel counterbores 
and spot-facers with interchange- 
able pilots have recently been 
added to the regular line of metal- 
cutting tools manufactured by the 
Union Twist Drill Co., Athol, 
Mass. Standard counterbores and 
spot-facers are being manufac- 
tured in long and short sets in 
both straight and taper shank 
styles. Also, two additional styles, 
a long and a short set with 1/4- 
inch shanks, are made especially 
for the aircraft industry. These 
styles are designed for use with 
portable equipment such as hand 
drills. 

To insure rigidity and perma- 
nent alignment, all styles are 


gasket-mounted,  solenoid- 
operated, four-way valve, said to 
be fully shock-resistant, has been 
developed by Rivett Lathe & 
Grinder, Inc., Boston, Mass. Im- 
pact and shock are eliminated by 
using a valve spool of scalloped 
design, which opens or closes 
gradually, increasing or decreas- 
ing the port areas as the spool is 
moved to the left or right. This 


Shock-Resistant Gasket-Mounted Valve 


made with the cutter and shank 
integral and with the cutting 
edges well backed. .......... 146 


Black & Decker Bench 
Grinder 


A 1/4-H.P. 6-inch standard ball- 
bearing bench grinder has just 
been added to the regular line of 
6-, 8-, and 10-inch bench grinders 
made by the Black & Decker Mfg. 
Co., Towson, Md. This new grinder 
is designed for intermittent shop 


Black & Decker bench grinder 


use in general grinding, tool 
sharpening, wire brushing, ‘and 
buffing. Features include a spindle 
mounted on permanent, lubricant- 
sealed ball bearings and two ad- 


justable tool-rests. As the wheels 
become worn, the tool-rests can 
be moved closer to the wheels. 
The grinder is nearly 9 inches 
high, weighs 25 pounds, and has 
an over-all spindle length of 12 
inches. It uses wheels 6 inches in 
diameter, with a 5/8-inch face and 
a 1/2-inch spindle hole. The motor 
operates on alternating current, 
single-phase voltages. The grinder 
is made for 60-, 50-, or 25-cycle 
operation, with ratings of 3600, 
3000, or 1500 R.P.M. at either 115 


Beaver Quick-Change 
Holder—Correction 


In the description of a Beaver 
quick-change holder that appeared 
on page 215 of April MACHINERY, 
an explanation of the design of 
machine tool spindles was inad- 
vertently inserted in place of the 
following description of the tool- 
holder, a product of the Beaver 
Tool & Engineering Corporation, 
Royal Oak, Mich. 


Series 6600 valve is designed for 
pressures of 38000 pounds per 
square inch oil-hydraulic service. 
It meets all J.I.C. requirements. 
Two basic valves can be used for 
five sizes by merely changing the 
pipe tap size. The 1-inch valve 
may be used for 1/2-, 3/4-, or 
l-inch pipe; and the 1 1/2-inch 
valve for 1 1/4 and 1 1/2-inch 


(Left) Rivett gasket-mounted solenoid pilot-operated hydraulic valve; 
and (right) cross-sectional view of valve 
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Beaver quick-change holder for 
Nos. 5 and 6 Morse spindles 


The Beaver quick-change holder 
with Morse taper shank and ad- 
justable keeper key slot has been 
developed to fit practically any 
No. 5 or 6 Morse taper spindle, 
whether on an American or for- 
eign made machine. On this 
holder, the adapter plug that 
makes the adjustment possible is 
manufactured of high quality oil- 
hardening steel and heat-treated 
to a hardness that will resist wear 
from the action of the keeper key. 
The adapter plug has a precision 
ground taper to match the Morse 
taper shank. Shifting of the plug 
is prevented by the precision fit 
in the socket of the spindle. .. 149 


(This section continued on page 270) 


For more information on these products, use Inquiry Card, page 247 
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This Two-Column Automatic Drilling Machine 
is arranged with tool-steel, laminated, hardened and ground ways. 
Heavy-duty ball-bearing construction provided for all spindles. 


The eight-station holding fixture is mounted 
on 60-diameter automatic Index Table. 


Parts are manually loaded, hydraulically clamped and automatically ejected. 
All installations comply with J.LC. Standards. 
Automatic lubrication throughout Machine. 


Special safety features ... Only one operator required. 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 


MULTIPLE-SPINZULE HIGH PRODUCTION MACHINERY ------ 
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universally 


the New CP 


universal 
electric 
impact wrench 


Here’s a Universal Electric Impact Wrench that can really get itself into 
tight spots! And its powerful impact action, developing 2,000 blows per 
minute, runs nuts and screws or drills and taps easier, faster and with far 
less effort! It’s the speedy ¥%” bolt size capacity CP-903R with its bonus 
capacity rating of 4%”. 

Purposely designed with a slim profile for those awkward spot jobs, 
the wrench’s nose section measures only 2” in diameter. Handy snap 
switch on the handle prevents reversing while wrench is running... 
affords simple one-hand operation. Pistol grip handle is centered at exact 
point of balance for effortless handling. And the CP motor is “unitized” 
for vibration resistance... affords long, maintenance-free service life. 
Write Chicago Pneumatic Tool Company, 8 E. 44th $t., N. Y. 17, N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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Use postage-free Business Reply Cards for further information 
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On products shown in the advertisements 


NEW CATALOGUES 


MACHINE TOOL SPINDLE BEARINGS— 
United Motors Service, Division of Gen- 
eral Motors Corporation, Detroit, Mich. 
33-page manual outlining the principles 
involved in the maintenance of machine 
tool spindles for doing high precision 
work, Illustrated step by step are the dis- 
mounting and assembly of ten typical ball- 
bearing supported spindles. This manual 
can be obtained from United Motors in- 
dustrial distributors of New Departure 
bearings. 


HEAT-TREATING ALUMINUM—Rey- 
nolds Metals Co., 2500 S. Third St., Louis- 
ville 1, Ky., 119-page manual entitled 
“Heat-Treating Aluminum Alloys,’ pre- 
senting in Section 1 the underlying prin- 
ciples having to do with the metallurgy 
and heat-treatment of aluminum and its 
alloys; in Section 2, metallurgical details; 
and in Section 3, tabular data, This book 
can be obtained upon company letterhead 
request direct to the above address. 


ALLOY STEELS—Climax Molybdenum 
Co., 500 Fifth Ave., New York 36, N. Y. 
Book entitled ‘Alloy Steels Pay off,’’ con- 
taining 207 pages of case histories show- 
ing how the adoption of alloy steels has 
saved money for the producer or user. 
Each case history is divided into two parts; 
the problem and the pay-off. Available 
upon business letterhead request direct 
to the above address. 


TRI-BIT CUTTING TOOLS—Weddell 
Tools. Inc., 37 Centennial St., Rochester 
11, N. ¥. Catalogue 53, describing Wed- 
dell Tri-Bit metal-cutting tools. Can be 
obtained on company letterhead request 
direct to the above address. 


BIRDSBORO FACILITIES—Birdsboro Steel 
Foundry & Machine Co., Birdsboro, Pa. 
17-page booklet, 12 1/2 by 14 inches in 
size, pictorially outlining the company’s 
facilities for producing a variety of prod- 
ucts—as large as an 8000-ton hydraulic 
press and as small as a 3 1/2-pound 
fulcrum, Users of steel mill equipment, 
hydraulic machinery, jaw crushers, and 
steel castings will be interested in seeing 
how Birdsboro meets specific require- 
ments. 


AIR COMPRESSOR LUBRICATION—— 
Cities Service Oil Co., New York City. 39- 
page manual showing how lubricants af- 
fect compressor operations, and how to 
benefit from their use. Information is also 
given about the grade and type required 
for maximum efficiency. Operating hints 
are included, as well as an appendix con- 
taining commonly used conversion factors, 
a thermometer conversion table; and an 
air reaction chart. cna 


PNEUMATIC DIMENSIONAL GAGING— 
Sheffield Corporation, Dayton, Ohio, 24- 
page paper entitled “‘A Review of Pneu- 
matic Dimensional Gages,’’ which was pre- 
sented by the author, Louis Polk, at the 
International Conference of Engineering 
Dimensional Metrology. Considered in 
some detail are types of pneumatic gaging 
circuits; gaging elements; measuring in- 
struments; multiple gaging instruments; 
automatic gages; and machine tool appli- 
cation. 


UNLOADING MACHINES FOR PRESSES 
—Sahlin Engineering Co., Birmingham, 
Mich. Booklet describing and illustrating 
various designs of Iron Hand automatic 
unloading machines for presses. Swinging 
arm and floor type machines are included, 
as well as six designs of special-purpose 
gripping jaws. Also, Catalogue 10, con- 
taining operating instructions and parts 
list for Sahlin Iron Hand unloading ma- 
chines. 


MILLING CUTTERS—National Twist Drill 
& Tool Co., Rochester, Mich. 39-page 
pamphlet entitled ‘’Milling Cutters— De- 
sign, Application, and Maintenance.” 
This report, which was published by the 
Milling Cutter Division of the Metal Cut- 
ting Tool Institute, is intended to serve 
as a guide to industry in properly applying 
the many available tool materials with 
respect to correct design, use, and care of 


MOTOR MOUNTING DIMENSIONS— 
Reliance Electric & Engineering Co., 
Cleveland, Ohio. ‘’Compar-A-Frame”’ 
chart to aid engineers and designers in 
quickly comparing the mounting dirmen- 
sions of old and new NEMA standard mo- 


tor frames. The chart is expected to be 
useful during the interim period when both 
open type and fan-cooled type polyphase 
induction motors are being used. ... 


AUTOMATIC CHUCKING MACHINE 
Potter & Johnston Co., Pawtucket, R. hk 
Bulletin 123, descriptive of three additions 
to the P & J 5-D Power-Flex line: two- 
spindle 9-, 12-, and 15-inch automatic 
chucking machines. These machines are 
intended to meet production requirements 
when manufacturing operations necessi- 
tate an output in excess of that to be se- 
cured from a single spindle unit. .... 7! 


CENTRALIZED LUBRICATING SYSTEMS 
—Farval Corporation, Cleveland, Ohio. 
Bulletin 26, describing and _ illustrating 
Farval centralized systems of lubrication, 
which provide a mechanical method of dis- 
pensing measured quantities of oil or 
grease under pressure to a group of bear- 
ings from one central station as often as 
needed. Illustrated are applications of the 
system throughout industry. ........ 8 


SILENT CHAIN DRIVES—Link-Belt Co., 
Chicago, Ill. Book 2425, 88 pages of de- 
tailed engineering data on silent chain 
drives. The contents include features and 
advantages of Link-Belt silent chain 
drives; types of silent chain and silent 
chain wheels; A.S.A. stock drives; drive 
engineering, components, and accessories; 
and operational and technical data. . . 


INVERTED HYDRAULIC PRESSES—-Wal- 
ter P. Hill, Inc., Detroit, Mich. Leaflet de- 
scriptive of the Hil! line of inverted 
hydraulic presses adapted to bending and 
extruding operations on ferrous and non- 
ferrous tubular parts, as well as upsetting, 
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drawing, and that 
would require special equipment on stand 
ard presses 10 


operations 


UNITED STATES STEEL MOTION PIC- 
TURES —-United States Steel Corporation, 
Pittsburgh, Pa, Catalogue listing available 
industrial motion pictures prepared by the 
Corporation, and telling how they can be 
Several titles are ‘“The Making 
"Steel Man's 
‘and “Walls without Welds.“ 11 


obtained 
and Shaping of Steel,’ 


,ervant, 


CAST BRONZE AND COPPER PRODUCTS 

National Bearing Division, American 
Brake Shoe Co., St. Louis, Mo. Booklet 
entitled “‘Cast Bronze and Copper Prod 
ucts for General Industry,” illustrating 
the Division's manufacturing facilities and 
showing examples of bearings and cast 
ings. An NBD alloy chart and a guide for 
casting applications are given. ... 12 


BACK-STAND IDLER Carborun 
dum Company, Niagara Falls, N.Y. Folder 
descriptive of the “61° universal back 
stand idler, a low-cost attachment for all 
types of coated abrasive back-stand 
grinding and polishing operations. The 
idler is available in two models——Model 
432 for floor-stand operations; and 431, 
for floor wall, or bench installation. 13 


BAKELITE POLYETHYLENE —Bakelite 
Co., a Division of Union Carbide and Car 
bon Corporation, New York City, Folder 
GA, giving technical information about 
molding, extruding, and other ways to use 
Bakelite polyethylene. Three tables list 
properties of various Bakelite polyethylene 
resins available in commercial and experi 
mental quantities 


THERMALLY SENSITIVE RESISTORS 
Carboloy Department of General Electric 
Co., Detroit, Mich. Manual TH-13, con 


sisting of 52 pages of information on Car 


boloy Thermistors—what they are, how 
they are applied, and some of the func 
tions they perform, such as measuring and 
controlling temperature, and regulating 
voltage 


HEAVY-DUTY ROLLER BEARINGS— 
Link-Belt Co., Chicago, Ill. Book 2565, 
describing new heavy-duty roller bearings 
designed for severe operating conditions 
found in steel mills, mines, and foundries. 
These Link-Belt ‘’mill bearings’’ are made 
in shaft sizes from 2 7/16 to 6 15/16 


inches in diameter. 


HYDRAULIC TUBE BENDING PRESS 

Pines Engineering Co., Inc., Aurora, Ill 
Bulletin describing the mechanical fea- 
tures and operating advantages of the 
new Pines 20-ton hydraulic bending press 
which handles pipe and tube sizes up to 2 
inches in outside diameter by 0.083-inch 
wall thickness 1 


HEAVY-DUTY Mfg 
Co., New Britain, Conn. Catalogue de- 
scribing unusual applications of Whit- 
non spindles on, for example, Brown & 
Sharpe universal grinders and the Nos 
2 and 5 surface grinders; Cincinnati uni- 
versal internal grinders; and the Norton 
No. | tool and cutter grinder 18 


BURNISHING Hirsch- 
mann Co., Inc., Manhasset, N. Y. Booklet 
describing Swiss burnishing or pivot pol- 
ishing machines, showing how work hard 
ening, minute shaving, and polishing are 
combined in a single operation. 


DRILL JIG BUSHINGS —Ex-Cel!-O Corpo- 
ration, Detroit, Mich. Catalogue contain 
ing an extended list of drill jig bushings 
Drill size ranges have been increased and 
new lengths added to the four groups of 
renewable bushings and liners. A conver- 
sion chart is included 20 


Product Information Service 


Use postage-free Business Reply Card below for further information 


concerning New Catalogues described in this issue and products men- 
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WATER-MIX CUTTING AND GRIND- 
ING FLUIDS—D. A. Stuart Oil Co., Ltd., 
Chicago, lil. Booklet on four different 
water-mix cutting and grinding fluids. 
Various types of water mixtures are con- 
sidered and factors in proper selection 
and application are discussed, 21 


MACHINABILITY OF LEADED STEEL 
FREE-CUTTING BRASS—Titan 
Metal Mfg. Co., Bellefonte, Pa. 48-page 
booklet entitled ‘‘First Report: The Ma 
chining Characteristics of Leaded Steel 
and Free-Cutting Brass,’’ comparing 
laboratory and production tests of the 
two commercial metals. 


HORIZONTAL SHAVING MACHINES-~ 
National Broach & Machine Co., De- 
troit, Mich. Catalogue S-54-2, featuring 
Red Ring machines for the horizontal 
shaving of large external gears. Concise 
operating descriptions and application in- 
formation are included for four models. 


FEEDING EQUIPMENT FOR PUNCH 
PRESSES—Wittek Mfg. Co., Chicago, 
Ill. Leaflet PFE-354, illustrating and de- 
scribing the company’s production feed- 
ing equipment for punch presses—auto- 
matic roll feeds, stock straighteners, and 
reel stands. 24 


FORGING FACILITIES—American Car 
& Foundry Co., New York City. 25-page 
booklet entitled ‘Forging Ahead with 


A.C.F."’ being the story of the company’s 
industrial forging service. Illustrated are 
some of the forging facilities, at work, 
as well as examples of completed work. 
2 


DRILLING AND TAPPING MACHINES 
——Edlund Machinery Co., Cortland, N. Y. 
Bulletin 150, describing in detail the 
improved Model M.S. motor-spindle 
drilling and tapping machines—one 
model for general production and tool- 
room use and another model for heavy 


LATHES——-Axelson Mfg 
Pressed Steel Car Co., Inc., Los Angeles, 
Calif. 36-page booklet featuring the 
methods and procedures behind the pro- 
duction of Axelson heavy-duty precision 
lathes. Also, a catalogue on Axelson 
lathes is available. 


REBUILDING STAMPING PRESSES— 
Verson Allsteel Press Co., Chicago, Ill. 
Bulletin R-49 entitled ‘“New Life for 
Worn Out or Damaged Presses,”’ outlin 
ing the company’s rebuilding facilities 
and showing examples of typical press- 
rebuilding jobs. 2 


Co. Division, 


ACCESSORIES FOR BLAST-CLEANING— 
Pangborn Corporation, Hagerstown, Md. 
Bulletin 300C, describing the accessories 
and supplies that are available for use 
with Pangborn blast-cleaning equipment. 
Included are engineering selection data 
as well as specifications. 


HEAVY-DUTY TURRET LATHES— 
Warner & Swasey Co., Cleveland, Ohio. 
Booklet explaining the new design fea 
tures of Warner & Swasey universal 
heavy-duty turret lathes which have been 
improved in order to cut production time 
and increase profits. 


SOLENOID-OPERATED TOOLS——Black 
& Webster, Inc., Newton, Mass. Cata- 
logue containing descriptions of the 
company’s solenoid-operated production 
tools—the Electropunch,  Electrostake, 
and Electropress. Typical applications 
are shown. 31 
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POWER TRANSMISSION EQUIPMENT 
Lovejoy Flexible Coupling Co., Chicago, 
Ill, 24-page catalogue on Lovejoy power 
transmission equipment—-variable-speed 
pulleys, wide V-belts, sheaves, motor 
bases, countershafts, and Select-O-Speed 
transmissions. 


CUT-OFF BLADES—American Cam Co., 
Inc., Hartford, Conn. Form 154-B, de- 
scriptive of Amcam-X cast-alloy cut-off 
blades made to fit standard holders. This 
special alloy permits the use of high 
speeds and feeds on automatic screw 
machines. 3 


THREADING MACHINES——Landis Ma 
chine Co., Waynesboro, Pa. Booklet H 
45-1, covering the new 32C and 48C 
Landmaco threading machines designed 
for the heavy-duty threading of large 
diameter work-pieces. Design features 
are explained. 


BENCH MILLERS—U. S.-Burke Machine 
Tool Division, Cincinnati Mfg. Corpora- 
tion, Cincinnati, Ohio. Folder descriptive 
of two power feed and two hand feed 
models of Burke bench millers for mill- 
ing, drilling, boring, and other opera- 
tions on small parts. ............ 35 


ENGINE LATHES—Boye & Emmes Ma- 
chine Tool Co., Cincinnati, Ohio. Bulletin 
CB53 on the company’s medium-duty 
engine lathe; Bulletin BB53 on a 16-inch 
heavy-duty engine lathe; and Bulletin 
AB53, on a 14-inch heavy-duty engine 

36 


MODERNIZING ELECTRICAL SYSTEMS 
—-Westinghouse Electric Corporation, 
Pittsburgh, Pa. Booklet B-6133 entitled 
“Compete or Collapse,’’ presenting the 
advantages of electrical modernization 
in industrial plants. 


HYDRAULIC PRESSES——Hydraulic Press 
Mfg. Co., Mount Gilead, Ohio. Bulletin 
5401, showing pictorially nineteen dif- 
ferent types of hydraulic presses and 
machines built by H-P-M, with brief 
summaries of their uses and sizes. 38 


MEASURING TOOL—George Scherr Co., 
Inc., New York City. Leaflet descriptive 
of a new model Mauser vernier caliper, 
intended for inside, outside, depth, and 
root measurements. This tool can be con- 
verted into a height gage as well. .. 39 


NYLON STOCK—-Polymer Corporation of 
Pennsylvania, Reading, Pa. Leaflet on 
Polypenco nylon, Teflon, and Q-200.5 
(Styrene Copolymer); and Nylatron (filled 
nylon). Characteristics, formulations, and 
available sizes are given. ........ 4 


STRIP FEED PRESSES——Baldwin-Lima- 
Hamilton Corporation, Hamilton, Ohio. 
Bulletin 1352, describing the No. 401 
Hamilton strip feed press for the high- 
speed production of can ends, screw 
caps, and other light stampings. ... 41 


DEVICE FOR LOCATING CENTERS — 
Black Drill Co., Inc., Cleveland, Ohio. 
Bulletin describing the Black ‘’Centr- 
Finder’’ vise for locating centers or 
other predetermined points regardless of 
the shape of the work. .......... 


POWER CHUCKING EQUIPMENT—-S-P 
Mfg. Corporation, Cleveland, Ohio. Cata- 
logue 105, featuring in 32 pages the 
company’s self-centering power chucks, 
rotating air cylinders, air valves, and 
accessories. 


COOLANT FOR MACHINE TOOLS— 
Master Chemical Co., Toledo, Ohio. 44- 


(Continued on next page) 
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page booklet on cutting and grinding 
procedures using Trim, a cutting fluid 
for use in various machining and grind- 


HYDRAULIC SURFACE GRINDERS— 
Thompson Grinder Co., Springfield, Ohio. 
Catalogue B-53, explaining the features 
of Thompson Type B hydraulic surface 
grinders. Included are clearance diagrams 


COMPACTING PRESS—Baldwin-Lima- 
Hamilton Corporation, Philadelphia, Pa. 
Bulletin 3104, describing a 50-ton com- 
pacting press for the low-cost fabrica- 
tion of parts from metal powders. .. 46 


PILLAR PRESSES—Waoterbury Farrel 
Foundry & Machine Co., Waterbury, 
Conn. Folder 754-N.2, giving extensive 
details on the company’s modernized line 
of multiple plunger pillar presses. .. 47 


CENTER MEASURING INSTRUMENTS 
—Sorensen Center-Mikes, Inc., Bridge- 
port, Conn. Bulletin descriptive of the 
company’s bench type Center-Mike, 
which gives precise, quick center-to- 
center reading to 0.0005 inch. .... 48 


CUTTING OILS FOR TALIDE TOOLS— 
Metal Carbides Corporation, Youngs- 
town, Ohio, Technical Bulletin TB-2 on 
lubricants and cutting oils recommended 
for use on Talide (tungsten-carbide) 


DIAL INDICATORS—Nilsson Gage Co., 
Inc., Poughkeepsie, N. Y. Bulletin 254 
on the company’s line of Nilcoid dial 
indicators, available in five models. The 
Nilcoid movement is described. .... 50 


CHAIN DRIVES—Ramsey Chain Co., 
Inc., Albany, N. Y. Catalogue 154, pre- 
senting the operating characteristics and 
service factors of Ramsey pre-selected 


SPOT WELDERS—Federal Machine & 
Welder Co., Warren, Ohio. Bulletin RA- 
54 on Federal Type RA rocker arm spot 
welders, in which design features are 


SMALL-HOLE TAPPING MACHINE— 
Hamilton Tool Co., Hamilton, Ohio. Bul- 
letin T-54, featuring the Hamilton small- 
hole precision tapping machine and giv- 
ing specifications, 53 


TOOLS FOR SCREW MACHINES—R and 
L Tools, Philadelphia, Pa. 30-page cata- 
logue giving technical data on the com- 
pany’s line of right- and left-hand pre- 
cision tools for screw machines. .... 54 


HIGH-ALLOY CASTINGS—Cooper Alloy 
Foundry Co., Hillside, N. J. Bulletin 
CC54, showing how the company pro- 
duces stainless-steel spun rings for jet 
engines, specialty and aircraft castings. 


DROP FORGINGS—Billings & Spencer 
Co., Hartford, Conn. Booklet entitled 
“The Story of Drop Forgings and the 
Billings & Spencer Co.,’’ showing how 
Billings drop forgings are made. .. 56 


PNEUMATIC DIE CUSHIONS—Doayton 
Rogers Mfg. Co., Minneapolis, Minn. 
Folder descriptive of the Model D uni- 
versal pneumatic die cushions, which can 
be installed on any punch press. .... 57 


TAPS—Reiff & Nestor Co., Lykens, Pa. 
Catalogue 10, giving data on size, 
threads, flutes, and prices for R & N 
standard taps, as well as many special 
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FOUR WAY 


Retrold Series 56E 
May Be Removed without Disturbing Piping 
For Air and Other Service 


Parts Interchangeable with Other Ross 
Four Way, Base Mounted Valves 


Write for Engineering Data No. 5411 


{ Ross EnginAIRing —Leads in Air Controls } 


110 E. GOLDEN GATE AVENUE «+ DETROIT 3 « MICHIGAN 
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* Turns rear face and counterbores large pilot diameter, 
drills 6 holes, drills and reams 2 locating holes, 
chamfers and taps 5 holes. 

128 aluminum castings per hour at 100% efficiency. 
6 station fluid motor driven index table with 1 load- 
ing and 5 working stations. 

Hydraulic power clamping for work holding fixtures. 
Complete interchangeability of all standard and 
special parts for easy maintenance. 


Other features: Hydraulic feed and rapid traverse; 
hardened and ground ways; filtered coolant system; 
construction to J.1.C. standards; automatic work cycle. 


For more information on products advertised, use Inquiry Card, page 247 
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Pity the Pants 


The duties of our Editor re- 
cently included sitting under a 
solar furnace at the Convair 
plant watching titanium being 
melted by the intense heat de- 
veloped from the sun’s rays, 
which are collected by a huge 
mirror. But while he sat inno- 
cently marveling at the effects of 
8500 degrees F. through his pro- 
tective goggles, his V.B. (very 
best) trousers were being pep- 
pered with four holes from tita- 
nium spatter. 


Jest What Gesture? 


A proofreader on our staff re- 
cently attended a party where 
the game of charades was sug- 
gested. Her team lost the first 
round to the opposing smarties 
and so were casting around for 
more difficult words or sayings 


to be acted out. Having been ex- 
posed to the Buckingham series 
of gaging articles running in 
MACHINERY since last May, our 
proofreader came up with dimen- 
sional tolerances. Stumped for an 
expressive way to act this one 
out, the opposing team went 
down on it. 


Not Too Frail to Mail 


Back in 1888, when the ad- 
venturous person purchased an 
Eastman Kodak camera, he found 
that it was already loaded. Ac- 
cording to instructions, after 
taking his pictures he was to 
return the camera, not just the 
film, to Eastman. Then the cam- 
era was reloaded and returned 
to the photographer along with 
the developed film. This proce- 
dure accounts not only for the 
company’s slogan——‘You Push 
the Button; We Do the Rest’”— 


LISA AND LYDIA IN LATHE LAND— 
Demonstrating the twin tray top fea- 
ture of Cincinnati Lathe & Tool 
lathes are twins Lisa and Lydia Fiessel- 
man. The twin on the headstock is get- 
ting into action on what is probably 
the largest playtoy in her life; the twin 
on the tailstock is pleased with the 
prospect of the stops, levers, and chips 
happens 
when, the picture snapped, the twins 
discover they can't take the Cincinnati 


surrounding her. But what 


lathe home? 


Co. 


By E. S. Salichs 


but probably for the dilapidated 
look of museum-piece cameras. 


eee 
Phx 
Saving Face 


This cow was intended to be 
a decorative motif (our own 
bright idea) tying in with the 
title of Bernard Lester’s article 
“Getting Rid of Cows that Don’t 
Pay,” which appears on page 216 
of this number. But the electro 
of the cow that was ordered did 
not arrive in time; the page was 
already printed. So here we were, 
literally trying to get rid of a 
cow that didn’t pay (potential 
loss, $1.50). Our head unbowed, 
we made the decision: Elsie ap- 
pears, relegated to the B.G. page. 
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Yous OF THE INDUSTRY 


California and Texas 


J. ALLEN CARMIEN, executive vice- 
president of the New Plastic Corpo- 
ration, manufacturer of Nupla soft- 
faced tools, Los Angeles, Calif., has 
become president, assuming the po- 
sition formerly held by Frep S&S. 
JAHN, who resigned as president and 
director in March. JOHN W. SCHMIDT 
has been made sales manager of the 
Tool Division. 


J. F. SCHIRTZINGER has been ap- 
pointed president and general man- 
ager of the Consolidated Tool & 
Products Co., Los Angeles, Calif., 
suceeding the late ANTHONY OBER- 
HOLTZ. Mr. Schirtzinger was for- 
merly an engineering executive at 
the Consolidated Vultee Aircraft 
Corporation. T. N. BAKER has joined 
the company in the capacity of gen- 
eral sales manager. 


TERRENCE H. M. TAYLOR has been 
named chief engineer at the Nord- 
strom Valve Division plant, Oak- 
land, Calif., of the Rockwell Mfg. 
Co., Pittsburgh, Pa. Mr. Taylor was 
formerly a research scientist with 
the United States Atomic Energy 
Commission. 


PAUL LAFRANCE been 
named manager of the Los Angeles, 
Calif., office of the Baldwin-Lima- 
Hamilton Corporation, Philadelphia, 
Pa. 


STRONGHOLD PACIFIC CORPORATION, 
Downey, Calif., announces that its 
name has been changed to the 


OLYMPIC ScREW & RIVET CORPORA- 
TION. S. R. MANESS is president. 


LANCE MospELL has joined the 
Benchmaster Mfg. Co., Gardena, 
Calif., in the capacity of plant man- 
ager. 


Ropert J. BURNUP has been made 
a sales manager by the Baldwin- 
Lima-Hamilton Corporation, Phila- 
delphia, Pa. He will be located in the 
Houston, Tex., district office and will 
cover Louisiana and Texas. 


DENVER EQUIPMENT Co., Denver, 
Colo., announces a new address for 
its El Paso, Tex., office—201 W. 
7th St. 


Connecticut and 
Massachusetts 


ALEXANDER H. D’ARCAMBAL has 
been elected president of Niles-Be- 
ment-Pond Co., West Hartford, 
Conn., which includes the Pratt & 
Whitney Machine Tools Division, 
Pratt & Whitney Cutting Tool and 
Gage Division, Chandler-Evans Di- 
vision, and the Potter & Johnston 
Co., Pawtucket, R. I. a subsidiary. 
Mr. d’Arcambal has been acting gen- 
eral manager since the recent death 
of Frederick U. Conard. He has been 
with the company for thirty-five 
years, having started as a metal- 
lurgist in the Pratt & Whitney Divi- 
sion. In 1927, Mr. d’Arcambal was 
appointed sales manager of the Cut- 
ting Tool and Gage Division, and in 


1947, was elected vice-president. In 
1950, he assumed the additional re- 
sponsibilities of general sales man- 
ager and became a director. Also 
announced at this time was the ap- 
pointment of CHARLES W. DEEDS as 
chairman of the board of directors. 
Mr. Deeds is a former president of 
the company, his period of office hav- 
ing extended from 1943 to 1947. 
RICHARD W. BANFIELD was named to 
the newly created position of execu- 
tive vice-president. He has been with 
the company since 1935. After hold- 
ing various executive positions, he 
was elected a vice-president in 1953, 
and subsequently was named man- 
ager of the Pratt & Whitney Cutting 
Tool and Gage Division, a position 
which he continues to fill. Also an- 
nounced was the election of SIDNEY 
A. STEWART as a vice-president of 
the Niles-Bement-Pond Co. and his 
appointment as chief executive offi- 
cer of the Chandler-Evans division, 
with the title of manager. Mr. Stew- 
art will assume this new post on 
June 1, having announced his resig- 
nation as executive vice-president of 
the Delta-C&S Air Lines. 


Louis J. BAuDIS has been elected 
vice-president in charge of manufac- 
turing and a director of the Bullard 
Co., Bridgeport, Conn. Mr. Baudis 
joined the company in 1935, and 
after several promotions became 
chief engineer in 1947. C. HAROLD 
ANDERSON, who was assistant chief 
engineer, has been promoted to the 
post of chief engineer formerly held 
by Mr. Baudis. Mr. Anderson joined 


(Left to Right) Charles W. Deeds, chairman of the board of directors of the Niles-Bement-Pond Co.; 
Alexander H. d’Arcambal, company president; Richard W. Banfield, executive vice-president; and 
Sidney A. Stewart, a vice-president of Niles-Bement-Pond and manager of Chandler-Evans Division 
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three-way 
chine to profile mill four rows of 
lugs ona compressor casing for 
jet engines. 135 minutes are used 


Machine to rill counter 
_ sink, ream and tap converter housing 
for automatic 91 


67677 —Two- Station, Verticc 

Column, Boring and Facing Machine 

rough bore and face the hub of heats 
ilroad car wheels. x 


comp NY 
7, Michigan 
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(Left) C. Harold Anderson, newly appointed chief engineer of 
the Bullard Co. (Right) Louis J. Baudis, vice-president in charge 
of manufacturing, and a director of the company 


the company as a draftsman in 1920, 
became chief draftsman in 1949, 
and a year later, assistant chief en- 
gineer. 


GEORGE BACKMAN has_ become 
manager and chief engineer of the 
Rolling Mill and Mill Machinery Di- 
vision of the Waterbury Farrel & 
Machine Co., Waterbury, Conn. He 
succeeds IRVING H, TOLLES, who has 
retired. Also announced was the 
promotion of HARRY LANGE from as- 
sistant to chief engineer in charge 
of the Bolt, Nut, Screw & Rivet Ma- 
chinery Division. This position was 
formerly held by JosepH M. SCHAEF- 
FER, who recently became president 
of the company. 


RALPH S. HOWE, executive vice- 
president of the New Britain Ma- 


Ralph S. Howe, president of the 
New Britain Machine Co, 
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chine Co., New Britain, Conn., was 
recently promoted to the presidency, 
while Ropert T. FRISBIE, who was 
president, has become chairman of 
the executive committee of the board 
of directors. JULIAN C. PEASE, a vice- 
president, will become executive 
vice-president and continue as gen- 
eral manager of the New Britain- 
Gridley Division. CLARENCE E. 
BACHMAN, general manager of the 
Precision Products Division, will be- 
come a vice-president in charge of 
the Division. GrorGE G. WILCcox, 
manager of the Hand Tool Division, 
will also become a vice-president in 
this Division. 


M. W. EVANS has joined the Felt- 
ers Co., Boston, Mass., and will be 
in charge of product development 
sales. H. S. LINES has become asso- 
ciated with the company in a con- 
sulting and advisory capacity on the 
development of new products. 


CHARLES W. LEDIG has been ap- 
pointed sales manager of the Indus- 
trial Actuators and Controls Divi- 
sion of the National Pneumatic Co., 
Inc., and Holtzer-Cabot Divisions, 
Boston, Mass. 


Robert & Co., 112 Cypress 
St., Brookline, Mass., has been ap- 
pointed agent for SR-4 crane scales 
in New England, with the exception 
of Connecticut, by the Baldwin- 
Lima-Hamilton Corporation, Phila- 
delphia, Pa. 


Illinois, indiana, and lowa 


Jack F, ANSCHUETZ has_ been 
named assistant sales manager of 
the Clearing Machine Corporation, 
Chicago, Ill. In this capacity, he will 
be responsible for the sales of open- 


back inclinable presses and other 
press equipment now being manu- 
factured at the company’s Hamilton, 
Ohio, plant, which will be his head- 
quarters. Mr. Anschuetz was for- 
merly associated with Clearing’s 
Chicago sales office. The concern has 
also announced new assignments for 
two sales representatives—ROBERT 
Yocum, who was in the Indianapolis, 
Ind., territory, will be in charge of 
the Lansing, Mich., office; and JACK 
WEBER, who was affiliated with the 
Chicago sales office, will be in charge 
of press sales in the Indianapolis 
territory. 


BARNES DRILL Co., Rockford, IIL, 
recently purchased a 30-acre site in 
the Loves Park area, and plans to 
build a $3,000,000 plant which will 
eventually house the machine tool 
firm’s entire operation. There will be 
a gradual transfer from the com- 
pany’s present location at 814 Chest- 
nut St., to the new one at Windsor 
Road. The new building will occupy 
approximately 300,000 square feet. 
The company produces a complete 
range of drilling and tapping ma- 
chinery, special units and transfer 
machines, honing machines, and 
Kleen-All products, which include 
magnetic coolant separators and 
coolant filters. 


JOSEPH T. RYERSON & SON, INC., 
Chicago, Ill., announces the follow- 
ing appointments in its marketing 
and public relations divisions, which 
have their headquarters in Chicago: 
KEITH J. EVANS, for many years ad- 
vertising and sales promotion man- 
ager, has been made director of 
marketing and public relations; and 
LOWELL M. BENNETT, formerly in 
charge of sales promotion, has been 
appointed to the post Mr. Evans va- 
cated. Also announced at this time 
was the appointment of JAMES M. 
HELME as director of industrial re- 
lations. 


INGERSOLL MILLING MACHINE Co., 
Rockford, Il., has appointed three 
men to its staff of cutter and cutter 
grinder sales representatives, and 
revised a few territorial assignments 
as follows: WALTER J. MASON, Indi- 
ana and western Ohio; ROBERT H. 
Harris, Philadelphia and New York 
metropolitan areas; DONALD G. BrRo- 
PHY, eastern Ohio and _ western 
Pennsylvania; D. L. S. McCoy, De- 
troit area; RALPH W. JENSEN, cen- 
tral Michigan. 


WESLEY R. JOHNSON has been ap- 
pointed eastern district manager of 
the Shakeproof Division of the IIli- 
nois Tool Works, Chicago, Ill. Head- 
ouarters of the division are in Elgin, 
Ill. Mr. Johnson was formerly sales 
representative for the New York 
area, this position now being filled 
by RosBert S. CARROLL, 


SEYMOUR WEINSTEIN has been ap- 
pointed technical director of the Ni- 
(Continued on page 261) 
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When steel is produced in an elecuric arc ‘furnace it is 0 
desirable to stir the molten metal, to assure uniform heat’ 
and avoid stratification of the various alloy constituents. 
Manual and mechanical methods have been ‘used, but the 
most modern method is electrical —induction stirring: This 
is accomplished by sending low-frequency two-phase cur- 
rents through copper coils immediately under the furnace. 
The magnetic field thus produced stirs the melt most 
effectively. Stirring can be reversed, and the contents of the 
furnace made to flow toward either the slag door or the 
pouring lip. 

Because of the heavy currents required, copper's high 
electrical conductivity makes it essential. Since the stirring 
coils are close to the furnace, they must be water cooled, 
distilled water being used in a closed system. Copper’s high 
thermal conductivity is vital here. The basic copper for the 
stirrers made by Elliott Company, Ridgway, Pa. for Aros 
Electric, Inc., New York, is Revere rectangular tube, .945” 
x .750’,.157” wall. Elliott and Revere technical personnel 
worked closely on the problem of specifications, arriving at 
joint agreements on tolerances and temper suitable for 
bending. These proved successful from the start, again 
showing the value of close collaboration between Revere 
and its.customers . . ..If you have a problem in connection) 
with copper and its alloys, and aluminum alloys, consult, 


wReyere. See the nearest Sales Office. 
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DOUBLE 


SAFE-FLEX 


HIGH SPEED WELDED EDGE 


Double welding makes this great 

new power blade the safest, straightest- 
cutting, longest-lasting hacksaw 

you can buy. Use it with complete 
safety for your toughest cutting 

jobs — for multiple sawing or 
interrupted cuts. Step up the 

feed and speed and watch it breeze 
through work that shatters 

ordinary blades. 


RE-ORDER 
SF-1804-76 
1%." x .072-4T 


: Starrett 


Double welded construction as 
featured in these new Starrett 
SAFE-FLEX Power Blades gives you a 
cutting edge of hard high speed 

steel, reinforced with a medium- 

hard, extra strong center and backed 
up by a super-tough steel back. 

This ideal combination is integrally 
welded by modern methods to make a 
far stronger blade with a perfect 


FOR SAFER, STRAIGHTER, balance of hardness and toughness 


ASTER CUTTING Straight Ask your safety engineer and 
production supervisors to look into 

: this great new blade. Order some 

Medium-Hard today through your Industrial 


For Distributor. 


Visit the 

STARRET Exhibit Hard “High Speed” Edge 2 

NATIONAL QUALITY 

CONTROL CONVENTION meets el et THERE IS A STARRETY HACKSAW BLADE FOR EVERY JOB 


St. Lovis, June 9-11 Seca — HAND AND POWER SIZES. FOR COMPLETE INFORMATION, 


WRITE FOR HACKSAW CATALOG D 
; 
MECHANICS’ HAND MEASURIAE 
“WORLD’S GREATEST TOOLMAKERS” GROUND PLAT STOCK HACKSAWS, BAND SAWS ond BAND 


TOOLS AND PRECISION INSTRUMENTS DIAL INDICATORS STEEL TAPES 
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LAY-OUT CONSTANTS FOR BOLT CIRCLES — 1 
Multiply Values Shown by Radius of Pitch Circle 


Compiled by W. G. Holmes 
Minneapolis, Minn. 


y Values Shown by Radius of Pitch Circle 


Multipl 


LAY-OUT CONSTANTS FCR BOLT CIRCLES — 2 


MACHINERY ’S Data Sheet No. 754, May, 1954 Compiled by W. G. Holmes 
Minneapolis, Minn. 
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Grinding 5-Start Worm with Lead 


STANDARD STYLE 36 In the photograph at the left the 


operator is grinding a worm shaft for 


Precision use in a special machine. The part 

THREAD is about 22” long and the worm is 

GRINDER 42" long, 3.430” O.D., has 5 starts, 
a pitch of .800”, a lead of 4” and 
a tooth depth of .5454”. The worm 
was ground in two operations on a 
standard Style 36 Thread Grinder. 
It was rough ground from the solid, 
hardened, then finish ground. 


For complete information and 
specifications on the Style 36 and 
other Ex-Cell-O Thread Grinders 


contact your local representative 


or write today to Ex-Cell-O. 


A COMPLETE LINE 
OF PRECISION 
THREAD GRINDERS 


STYLE 50 STYLE 33 STYLE 39-A STYLE 36 
Precision Thread Grinder— Precision Thread Precision Thread Precision Thread Grinder—a 


Les © Versatile machine for ex- Grinder—a high Grinder—a high versatile machine for extra 
ternal work, also available production machine production machine leng external threads, avail- 
with internal attachment. for external work. for internal threads. able with internal attachment. 


EX-CELL-O corporation Detroit 32, Michigan 


MANUFACTURERS OF PRECISION MACHINE TOOLS ¢ GRINDING SPINDLES © CUTTING TOOLS © RAILROAD PINS AND 
BUSHINGS © DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
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agara Filters Division, American 
Machine and Metals, Inc., East Mo- 
line, Ill. Mr. Weinstein was formerly 
central district sales manager for 
Niagara, with headquarters in Chi- 
cago. J. WALTER BIRD assumes this 
vacancy. 


CRANE PACKING Co., Chicago, IIl., 
announces that new and enlarged 
high production facilities have been 
installed at its Morton Grove, IIl., 
plant to provide precision lapping 
service. The company manufactures 
Lapmaster lapping machines. 


THOR PoWeER Too. Co., Aurora, 
Ill., portable electric tools manufac- 
turer, has purchased the SPEEDWAY 
MFG. Co., Chicago, IIl., manufactur- 
er of lower priced craft type tools, 
which will be operated as the Speed- 
way Mfg. Division. 


SURFACE COMBUSTION CORPORA- 
TION, Toledo, Ohio, announces the re- 
moval of its Industrial Furnace Di- 
vision from 122 S. Michigan Ave., 
Chicago, Ill., to the Park Ridge 
Federal Bank Bldg., 116 S. Pros- 
pect, Park Ridge, III. 


OILGEAR Co., Milwaukee, Wis., has 
opened an office at 1404 N. Main St., 
Rockford, IIl., to serve western IIli- 
nois. MAURICE E. GRANT, district 
engineering representative in this 
area, will be in charge of the office. 


CLECO PNEUMATIC TOOL DIVISION 
oF REED ROLLER Bit Co., Houston, 
Tex., has named LICHTENBERGER 
Bros. as distributors for Cleco air 
tools in Chicago, Il. The distributors 
are located at 2715 W. Lake St., Chi- 
cago. 


HARMON S. EBERHARD was _ re- 
cently elected president of the Cater- 
pillar Tractor Co., Peoria, IIl., to 
succeed Louis NEUMILLER, who 
has become chairman of the board. 


HERMAN A. GLEDHILL has been ap- 
pointed general manager of the for- 
mer Chapman-Price steel plant at 
Indianapolis, Ind., recently  pur- 
chased by the Heppenstall Co., 
Pittsburgh, Pa. Mr. Gledhill was 
general superintendent of the com- 
pany’s Bridgeport, Conn., plant at 
the time of his appointment. 


FAIRBANKS, Morse & Co., Chi- 
cago, Ill., have announced the or- 
ganization of an Electronics Divi- 
sion located at Davenport, Iowa. 
L. J. MAGUIRE has been appointed 
manager. He was formerly general 
manager of the St. Johnsbury, Vt., 
works of the company. 


Michigan and Wisconsin 


W. Curtis MILLER and LELAND E. 
COULTER have become vice-presidents 
of the Allied Products Corporation, 


Detroit, Mich., while V. LEONARD 
HANNA has been named to the newly 
created office of controller. Mr. Mil- 
ler, who has been with the corpora- 
tion for eight years, will assume 
management of plant No. 3, at Hills- 
dale, Mich., assuming the vacancy 
created by the resignation of WAL- 
TER S. SMITH. JOHN GERGEL will be- 
come general manager of plant No. 
4, the post that Mr. Miller held at 
the time of his promotion. Mr. 
Coulter, who has been with the Al- 
lied Products Corporation since 1936 
(with the exception of four years 
when he was in the military serv- 
ice), will have his headquarters at a 
new plant under construction in 
Redford Township, which is outside 
the Detroit city limits. He will have 
complete charge of the RB and Her- 
cules interchangeable punch and die 
activities. 


EX-CELL-O CORPORATION, Detroit, 
Mich., has announced the formation 
of a subsidiary, EX-CELL-O CorPora- 
TION (MACHINE TOOLS) LTD., to be 
located in England. The new sub- 
sidiary recently acquired ALFRED 
Bray & Sons, Ltp., of Leicester, 
England, and will begin to manufac- 
ture some of the machine tool lines 
now being produced by the parent 
corporation in the United States. F. 
J. TOWNSEND has been appointed 
managing director. 


RALPH E. Cross, executive vice- 
president of The Cross Company, 
Detroit, Mich., has been made Tech- 
nical Advisor for the United States 
during overseas conferences on con- 
trol of strategic materials. This is 
supplementary to his duties as Di- 
rector of the Metal-Working Equip- 
ment Division, Business and Defense 
Services Administration, United 
States Department of Commerce. 


CARBOLOY DEPARTMENT of General 
Electric Co., Detroit, Mich., an- 
nounces the appointment of the fol- 
lowing field sales representatives: 
ROBERT DRAKE, for the Atlantic dis- 
trict, Philadelphia, Pa.; JosepH C. 
BETTS, specializing in permanent 
magnets, for Michigan and Ohio 
with Detroit, Mich., as his headquar- 
ters; and RoBert M. Pozzo, for the 
Atlantic district at its headquarters, 
Newark, N. J. 


JACK PETRUNO has been named 
factory engineer in the Detroit, 
Mich., office of the S. W. Card Mfg. 
Co., Mansfield, Mass., Division of 
Union Twist Drill Co. Since 1949, 
Mr. Petruno was a representative in 
northwestern Ohio for a cutting tool 
distributor, but in March became as- 
sociated with S. W. Card, 


P. M. M. SALES & ENGINEERING 
Co. is a new company organized to 
represent manufacturers in sales 
and distribution and to handle gear 
contracting and consulting work. 
Partners are C. M. PETER, JANU- 


artus A. MULLEN, and JAMES MA- 
SON. The company is located in the 
Book Bldg., Detroit, Mich. 


JAMES R. LONGWELL, assistant to 
the general manager of the Carboloy 
Department of General Electric Co., 
Detroit, Mich., has retired and has 
formed the Longwell Engineering- 
Sales Co., with offices at Birming- 
ham, Mich. Mr. Longwell had been 
with Carboloy since 1929. 


ARTHUR A. CONRAD, JR., a metal- 
lurgist, has joined the Detroit, Mich., 
Technical Section of the Develop- 
ment and Research Division of the 
International Nickel Co., Inc., New 
York City. Prior to this, he was chief 
metallurgist with Precision Metal- 
smiths, Inec., Cleveland, Ohio. 


B. O’MEARA has been elected ex- 
ecutive vice-president of the Gairing 
Tool Co., Detroit, Mich., while WIL- 
LIAM B. MCCLELLAN has been ap- 
pointed sales manager. Mr. McClel- 
lan was formerly division manager 
of machine applications for the com- 
pany. 


T. J. AULT, vice-president and as- 
sistant general manager of the De- 
troit Gear Division, Detroit, Mich., 
of the Borg-Warner Corporation, 
Chicago, Ill., has been promoted to 
the post of president and general 
manager. He succeeds A. P. EMMERT, 
who has retired. 


ScuLLY-JONES & Co., Chicago, I1., 
manufacturers of “precision hold- 
ing” and driving tools, announce 
that their Detroit office has moved 
to a new location at 19372 James 
Couzens Highway, Detroit 35, Mich. 
This office serves seven Michigan 
distributors in addition to customers 
in both Michigan and Ohio. 


GEORGE HERRICK, who was_ in 
charge of the Lansing, Mich., office 
of the Clearing Machine Corpora- 
tion, Chicago, Ill., manufacturer of 
hydraulic and mechanical power 
press equipment, was recently trans- 
ferred to the Detroit sales office. 


ROCHESTER PRODUCTS, Division of 
General Motors Corporation, Roches- 
ter, N. Y., is opening a regional sales 
office in Detroit, Mich., in the Mel- 
wood Bldg., 8316 N. Woodward 
Ave. HAROLD STAHL, a sales engi- 
neer, will head the new office. 


Dig Suppty Co., Detroit, Mich., 
has been appointed distributor for 
Cerro alloys by the CERRO DE PASsco 
CORPORATION, New York City, in 
Michigan, northeastern Indiana, and 
Lucas County, Ohio. 


RusseLL J. O’NEIL has been ap- 
pointed a field engineer by the Nor- 
ton Co., Worcester, Mass., and as- 
signed to the Detroit, Mich., district 
office. He has been with the company 
since 1945. 
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Maurice M. CLEMONS hag joined 
the Sahlin Engineering Co., Bir- 
mingham, Mich., in the capacity of 
chief engineer. 


CaRL QO. FRIEND has been ap- 
pointed administrative manager, 
Heavy Machinery Division, of the 
Nordberg Mfg. Co., Milwaukee, Wis. 
Mr. Friend was formerly manager 
of the Gasoline Marine Engine 
Dept., a position which will now be 
filled by HARRISON E. FELLOwsS, Jr., 
who was assistant sales manager of 
this department since 1952. H. W. 
Dow, Jr., formerly mideastern dis- 
trict manager, has been named chief 
sales technician of the Heavy Ma- 
chinery Division. 


WAUSAU MPF6. Co., a subsidiary of 
Borg-Warner Co., Chicago, IIl., has 
rented the plant and some of the 
manufacturing equipment of the 
Marathon Foundry & Machine Co., 
Wausau, Wis. J. H. INGERSOLL has 
been elected president of the Wau- 
sau Mfg. Co., FRED W. CEDERLEAF, 
vice-president and plant manager, 
and Ropert F. SCHUTZ, vice-presi- 
dent. 


New York and New Jersey 


F’. JEROME TONE, JR., was recently 
made senior vice-president of The 
Carborundum Company, Niagara 
Falls, N. Y. Mr. Tone was elected 
vice-president and a member of the 
board in 1942, and subsequently be- 
came vice-president of sales. Mr. 
Tone will have broad executive re- 
sponsibilities aassisting and repre- 
senting the president of Carborun- 
dum in many phases of the business. 
FREDERICK T. KEELER has been ap- 
pointed director of sales in Mr. 
Tone’s stead. He was formerly di- 
rector of the marketing branch of 
the Sales Division, and will now be 
responsible for directing sales pro- 
grams of the company and its sub- 
sidiaries. In addition, Mr. Keeler 
will serve as vice-chairman, Abra- 
sive Sales Operating Committee. 


GIBNEY - COFFMAN CORPORATION, 
Buffalo, N. Y., has changed its name 
to the GIBNEY-DECOT CORPORATION. 
VaL Decot been appointed 
vice-president. The corporation is a 
representative in western and cen- 
tral New York for a number of 
foundry, forging, and gear com- 
panies. 


JOHN H. BRONSON has been ap- 
pointed acting advertising manager 
of the De Laval Separator Co., 
Poughkeepsie, N. Y., succeeding 
EARL C. EDGAR, who has resigned as 
advertising manager. Mr. Bronson 
joined the De Laval organization 
three years ago. 


TEMPIL CORPORATION announces 
that all its facilities will be consoli- 
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dated at 132 W. 22nd St., New York 
City. Previously, the plant and labo- 
ratory were located at this address 
and the office at 11 W. 25th St. 


KASSON Dig & MoToR CORPORA- 
TION, formerly located at 262 Mott 
St., New York City, has moved to 
32-14 Northern Blvd., Long Island 
City 1, N. Y. 


MARAC MACHINERY CORPORATION, 
which was formerly located at 1819 
Broadway, New York City, has 
moved to 45 S. Broadway, Yonkers, 


ScovitL Mrc. Co., Waterbury, 
Conn., announces that its Rochester, 
N. Y., office has moved from 311 
Alexander St. to 175 Dodge St. 


E. R. McCLunG has been ap- 
pointed assistant plant manager at 
Dunkirk, N. Y., for the American 
Locomotive Co., Schenectady, N. Y. 


WILLIAM D. Gross, works man- 
ager at the Spaulding Works, Harri- 
son, N. J., of the Crucible Steel Co. 
of America, Pittsburgh, Pa., has re- 
tired after forty-one years of serv- 
ice with the company. Mr. Gross 
joined the company as a chemical 
engineer in 1913, and ten years 
later became manager of the Spauld- 
ing and Jennings Works in Jersey 
City, N. J. When Crucible combined 
the facilities of this plant and the 
Atha Works to form the Spaulding 
Works at Harrison in 1948, he was 
named manager of the new installa- 
tion. Under his management, the 
two divisions—cold rolled specialties 
and special products—have in- 
creased capacities considerably. 
PAUL A. KARNS succeeds Mr. Gross. 
He was formerly manufacturing 
manager of the Cold Rolled Products 
Division of the John A. Roebling’s 
Sons Corporation, Trenton, N. J. 


BLOOMFIELD TOOL CORPORATION, 
Bloomfield, N. J., will now be known 
as the KIDDE PRECISION TOOL Cor- 
PORATION, a subsidiary of Walter 
Kidde & Co., Inc., Belleville, N. J. 
The Bloomfield concern is planning 
a new 61,500-square-foot plant to be 
located at Roseland, N. J. 


R. SMITH SCHENK has joined the 
White Metal Mfg. Co., Hoboken, 
N. J., producer of collapsible tubes 
and metal containers, as a consult- 
ant. Mr. Schenk was formerly presi- 
dent of the Sun Tube Corporation, 
Hillside, N. J. 


Ohio 


RELIANCE ELECTRIC & ENGINEER- 
ING Co., Cleveland, Ohio, has an- 
nounced the appointment of four ap- 
plication ‘engineers: ARTHUR J. 
STOCKSLAGER, district sales office, 
427 Candler Bldg., Atlanta, Ga.; 


WaLTeR A. THORNE, district sales 
office, 1103 Sterling Bldg., Houston, 
Tex.; R. C. MARCHANT, branch sales 
office, 2144 Madison Ave., Toledo, 
Ohio; and Don S. FOLLETT, branch 
sales office, 1118 Rockford Trust 
Bldg., Rockford, Ill. an- 
nounced was the appointment of 
VERNON BARNES as a field sales en- 
gineer. In this capacity, Mr. Barnes 
will be affiliated with the sales ap- 
plication staff of the C. & G. Sales & 
Engineering Co., manufacturers’ 
agent in Milwaukee, Wis. 


GLENN C. LECHLEITNER has been 
appointed general manager of the 
Cleveland Punch & Shear Works Co., 


Glenn C. Lechleitner, who be- 
comes general manager, Cleve- 
land Punch & Shear Works Co. 


Cleveland, Ohio. Mr. Lechleitner, 
who has been with the company for 
four years, previously held the posts 
of sales engineer and sales manager. 


DELCO Propucts DIVISION OF GEN- 
ERAL MOTORS CORPORATION, Dayton, 
Ohio, announces the promotion of 
the following men: ROBERT LAKIN, 
who was manager of the Detroit, 
Mich., branch office, has been ap- 
pointed assistant sales manager with 
headquarters in Dayton; MARK 
RASPER, who was supervisor of shock 
absorber and actuator sales, has be- 
come manager of the Detroit office; 
and CHARLES RICHTER, who was a 
sales engineer in Detroit, has been 
made supervisor of shock absorber 
manufacturing sales at Dayton. 


HyprRAuLic Press MrFc. Co., 
Mount Gilead, Ohio, announces the 
appointment of the following men as 
sales engineers in their respective 
district sales offices: WILLIAM J. Mc- 
MANUS and RAYMOND W. ARNESEN, 
Teaneck, N. J.; BRUCE H. LOWE and 
ELTON W. TURNER, Detroit, Mich.; 
and JosePH H. ONDRAS and J. JAY 
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MACHINE 


guard 


Micro-form 
Grinder, Model 121 
grinds high preci- 

sion profiles both 
flat and circular 
directly from large 
scale drawing, sav- 


Micro-form 
Grinder, Model 122 
equipped with a 
combination 30 
power microscope 


ing up to 75% over »y ne and viewing 


Thread and Form 
Grinder, Model 133 


uses the multi- | 
tibbed wheel prin- 
cipleto grind small | 
precision threads 
andintricateforms 


Precision Thread 
and Form Grinders 
—100 Series, pro- 
duce precision 
threaded elements 
and cylindrical 
forms by the 
Crushtrue method, 
the diamond 
dressed multi- 
ribbed wheel or 
the single point 
wheel method. 


Special machine tools are a Sheffield 
| specialty, such as this one of 12 jet 
turbine shroud grinders placed in opera- 


tion within the last six months. 


Idler and motorized type Crushtrue de- 
vices are available for forming grinding 
wheels on standard surface grinders. 


The Sheffield 
Crushtrue Roll 
Self-truing Motor- Bank plan pro- 


ized Crushtrue De- vides Rolls fer pro- 
} duction use while 


wee forms surface 


grinder wheels for 
the grinding of flat 
form tools, etc. of 
the highest preci- 
sion and uniform- 
ity. 


worn rolls are en- 
route to Sheffield 
for re-grinding and 
re-ground rolls are 
enroute from Shef- 
field for use. Nom- 


Gear and Spline 
De-burizers deburr 
or chamfer up to 
600 gear teeth per 
minute. Applicable 
to spur, helical, 
hypoid, bevel and 
herringbone gears 
~—also multi-start 


inal exchange BY worms. 
charge. 


Gear and Spline 
Chamfering Ma- 
chines chamfer, 
burr or recess the 
ends of gear teeth 
at high production 
rates—ideal for 
short and 
quick changeover. 


| 


Write for Engineering Data on any or all of these tools identifying 


Sheffield is prepared to produce precision 
threaded elements and formed parts on 
contract to augment your own manufac- 
turing facilities. 


Style “C’’ Gear and Spline Chamferin 
machines have two cutter spindles an 
two workheads for mass production gear 
manufacture. 


them by key numbers in the white squares. 


Department 6 » The Sheffield Corporation 
Dayton 1, Ohio, U.S.A. 


For more information on products advertised, use Inquiry Card, page 247 
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Chicago, Ill. KENNETH V. 
KEIDEL, who was attached to HPM’s 
central district office in Mount Gil- 
ead, has been named a sales engi- 
neer to service the Cleveland, Ohio, 
area, 


FRED HARRELL, vice-president 
of the Reliance Electric & Engineer- 
ing Co., Cleveland, Ohio, has been 
given the additional duties of direc- 
tor of special projects, a newly cre- 
ated position. Also announced was 
the promotion of HuGH D. LUKE, 
formerly manager of central produc- 
tion planning, to the post of man- 
ager of manufacturing of rotating 
equipment. STEPHEN W. FEISS, who 
was a manufacturing staff project 
engineer, has been made general su- 
perintendent of the company’s Ivan- 
hoe Division. 


Guy W. SHURMER recently retired 
as division superintendent of the 
wire mill at the Cuyahoga Works of 
the American Steel & Wire Division, 
Cleveland, Ohio, of the United States 
Steel Corporation. Mr. Shurmer had 
served the Division for forty-five 
years, having progressed through a 
number of positions from 1908 until 
1943 when he was made works su- 
perintendent in charge of the wire 
mills. 


ALBERT PATNIK been ap- 
pointed to the newly created position 
of dealer sales manager of the Lin- 
coln Electric Co., Cleveland, Ohio. 
He will be responsible for the man- 
agement of the Lincoln dealer or- 
vanization, numbering some 1000 
dealers. Mr. Patnik has been on the 
Lincoln sales staff since 1940. 


LINCOLN ELECTRIC Co., Cleveland, 
Ohio, announces the addition of the 
following application engineers to its 
field staff for servicing arc-welding 
users: JACK JASO, in the Chicago 


district; WALTER Rockway in the 
Cincinnati district; and CHESTER 
SHIRA in the Jacksonville, Fla., dis- 
trict. 


E. W. BLIss Co., Canton, Ohio, an- 
nounces that its Rolling Mill Divi- 
sion, Salem, Ohio, has acquired the 
manufacturing rights to the “Weld- 
a-Matic” splicers from the dissolved 
Arms-Franklin Corporation. 


METAL CARBIDES CORPORATION, 
Youngstown, Ohio, has appointed the 
following sales engineers: SAM 
ERNST, at Chicago, Ill.; Josepn R. 
WEIss, JR., at Cincinnati, Ohio; and 
WILLIAM HupAk at Newark, N. J. 


JAMES L, GOODWIN has been made 
Cleveland, Ohio, district manager by 
the Sterling Abrasives Division of 
the Cleveland Quarries Co., Tiffin, 
Ohio. His offices will be at 2333 St. 
Clair Ave., Cleveland. 


CHARLES F,. WALTON has been ap- 
pointed technical director of the 
Gray Iron Founders’ Society, Cleve- 
land, Ohio. Mr. Walton was formerly 
a professor of metallurgy at the 
Case Institute of Technology. 


Pennsylvania 


EDWIN Y. BREADY, director of pur- 
chases for the Standard Pressed 
Steel Co., Jenkintown, Pa., has been 
promoted to division manager of the 
Hallowell Pressed Steel Division. 
CHARLES A. THOMAS, JR., manager 
of industrial relations and industrial 
engineering, has been given com- 
pany-wide charge of production con- 
trol, quality control, and estimating 
and cost analysis, in addition to his 
previous duties. JAMES L. MAc- 
DOWELL has been advanced from 
manager of tooling and quality to 
superintendent of manufacturing, 


Fastener Division. The company has 
also announced at this time the com- 
pletion of a $10,000,000 phase of its 
program of expansion and moderni- 
zation, by which its floor space has 
been doubled to 650,000 square feet 
in the last four years. 


TECHALLOY Co., INC., has been 
formed to specialize in the cold 
drawing of wire in the following 
materials and sizes: nickel, Monel, 
and Inconel—from 1/2 to 0.002 inch; 
and Techalloy stainless steel—from 
1/4 to 0.002 inch. The company is lo- 
cated at Rahns, Pa., which is in the 
Philadelphia area. D. M. SCHMID is 
president and treasurer, and RALPH 
CUBBLER, vice-president and secre- 
tary. 


JOSEPH P. VILLO has been ap- 
pointed division manager of aircraft 
and allied products by the Standard 
Pressed Steel Co., Jenkintown, Pa. 
Mr. Villo was formerly superinten- 
dent of form and finish. Also an- 
nounced was the promotion of FRED- 
ERICK D, FERNSLER to manager of 
the Unbrako-Flexloe Division. He 
was manager of production control 
previously. 


ALDEN Suppy Co., INCc., Philadel- 
phia, Pa.; has been named distribu- 
tor for the CARBOLOY DEPARTMENT 
oF GENERAL ELECTRIC Co., Detroit, 
Mich., and will carry the Carboloy 
line of standard cemented carbide 
tools and blanks, carbide-tipped ma- 
sonry drills, and diamond wheel 
dressers. 


VULCAN MACHINE Co., Waynes- 
boro, Pa., has purchased the MIN- 
NICH MACHINE. Works, INC., Lan- 
disville, Pa. Vulean will continue to 
manufacture the Minnich line of 
baling presses at the Landisville 
plant. However, the mailing address 
for the Minnich Machine Works will 
be Waynesboro. 


(Left to Right) Charles A. Thomas Jr., James L. MacDowell, and Edwin Y. Bready— 
key men who have been promoted by the Standard Pressed Steel Co. 
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NEW 


increases output 35% 


improves quality 
eliminates hand operation 


at 
STANDARD TOOL & MACHINE CO. 
St. Louis 


WRITE FOR COMPLETE DATA 
NEW FOLDER No. 491 


A. 


3419 So. Elati, Cole. 


PIONEER AND LEADER IN OIL-FOG 
LUBRICATION FOR 26 YEARS 
VALVES FILTERS 


HOSE ASSEMBLIES 


applies special compound for 
tapping 100% thread in thin-wall 


aluminum tubing 


Norgren Spray-Lube System gives more 
efficient application of cutting oils for: 
© higher cutting speeds 
© faster rate of feed 


longer tool life 


® lower unit production costs 


on tapping machines, drill presses, milling machines, 
grinders, lathes, boring machines, high-speed saws, 
stamping presses, deep draw presses. 


Coolant where you need it 
-+.spray is applied to work 
area from any required direc- 
tion to thoroughly lubricate 
critical contact areas between 
cutting tool and work piece. 


For more information on products advertised, use Inquiry Card, page 247 


REGULATORS 


_ A Drop of Coolant 


Fine spray rapidly dissi- 
pates heat...the spray lubri- 
cates tool more efficiently; has 
greater exposed oil surface 
area for fast, thorough dissipo- 
tion of heat. 
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Firrn STer.inG, Inc., Pittsburgh, 
Pa., has assigned the following men 
to its New England, Detroit, and 
Mideastern districts: WILLIAM H. 
Perry, Davin G. CROWNOVER, and 
WILLIAM K., NEFF, respectively. 


Syp. GENSKE announces the re- 
opening of his office for machine 
tools and gadget design at the fol- 
lowing address: The Gadget Design- 
er, 725 Walnut St., Philadelphia 
6, Pa. 


S. G. TAYLOR CHAIN Co., Ham- 
mond, Ind., has opened a new plant 
in Pittsburgh, Pa., to serve eastern 
industry in its requirements for al- 
loy steel sling chains. 


Rhode Island and Vermont 


HAROLD E. MARTIN was recently 
named superintendent of a newly 
created Metal Cutting Tool Division 


Harold E. Martin, superintendent 
of the new Metal Cutting Tool 
Division, Brown & Sharpe Mfg. Co. 


of the Brown & Sharpe Mfg. Co., 
Providence, R. I. In his new respon- 
sibilities, Mr. Martin will have full 
charge of the present cutter manu- 
facture, hardening, and engineering 
departments, as well as the cutter 
office. He has been with the company 
for over thirty years. 


RICHARD F. CoE has been appointed 
advertising manager of the Taft- 
Peirce Mfg. Co., Woonsocket, R. I. 
Mr. Coe has been associated with 
the company since 1953. 


C. I. Hayes, INC., Cranston, R. L., 
has begun construction of a furnace- 
building plant. The company has 
manufactured industrial electric 
heat-treating furnaces since 1905. 
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J. H. Beardsley, recently elected 
executive vice-president of the 
Bryant Chucking Grinder Co. 


J. H. BEARDSLEY was _ recently 
elected executive vice-president of the 
Bryant Chucking Grinder Co., 
Springfield, Vt. Mr. Beardsley has 
been a director of Bryant since 1946, 
although he came to the company two 
years later from the Jones & Lamson 
Machine Co., also of Springfield. 
Since then, he has served as assistant 
to the president, general manager, 
and vice-president. Mr. Beardsley is 
also president of the E. G. Staude 
Mfg. Co., Inc., St. Paul, Minn., a sub- 
sidiary of Bryant. 


GLENN D. EASTON has been ap- 
pointed chief engineer of the Love- 
joy Tool Co., Inc., Springfield, Vt., 
succeeding E. B. LUCARINI, who is 
retiring. 


West Virginia and 
North Carolina 


W. H. NEssBiTT recently retired 
from the Wheeling Corrugating Co., 
Wheeling, W. Va., of which he was 
assistant vice-president. Mr. Nesbitt 
had been with the company for more 
than fifty-three years. 


JONES & LAMSON MACHINE Co., 
Springfield, Vt., has opened a new 
district office at Plaza Station, Char- 
lotte 5, N. C. E. H. WELLS, who has 
been representing the company in 
the South for the last four years, 
has been appointed manager of the 
Charlotte office. Under his super- 
vision will be a staff of both sales 
and service personnel for all five of 
Jones & Lamson’s major products— 
turret lathes, automatic lathes, auto- 
matic thread and form grinders, 
optical comparators, automatic open- 
ing die-heads, and chasers. In addi- 
tion, the office will stock a line of 
die-heads and chasers. 


HENRY DuckwortTH, retired vice- 
president of the Norton Co., Wor- 


cester, Mass., died on April 1 in 


Palm Beach, Fla., at the age of 


eighty-two years. Mr. Duckworth be- 
gan his Norton career in 1890 when 


at eighteen he was hired as an office 
boy. He worked for the company for 
more than sixty years, holding var- 
ious positions. He was named assis- 
tant treasurer in 1919, a director 
two years later, and in 1941, a vice- 
president. Mr. Duckworth had also 
been a controller and a member of 
the executive committee. He retired 
on January 1, 1953. 


CHARLES C. BIGELOW, president of 
the City Auto Stamping Co. and City 
Machine & Tool Co., Toledo, Ohio, 
died suddenly on March 31 at the age 
of fifty-six years. Mr. Bigelow was 
associated with the two companies 
for twenty-five years, and was well 
known throughout the automotive, 
aviation, and other heavy goods in- 
dustries for which his companies 
produced metal stampings and dies. 


Coming Events 


May 4-7—National spring tech- 
nical meeting of the AMERICAN 
WELDING SOCIETY to be held at the 
Hotel Statler, Buffalo, N. Y., in con- 
junction with the Second Welding 
and Allied Industry Exposition at 
the Buffalo Memorial Auditorium. 
National secretary, J. G. Magrath, 
33 bal 39th St., New York 18, N. Y. 

May 17-20—SEcoND BAsIc MATE- 
RIALS EXPOSITION AND CONFERENCE 
to be held at the International Am- 
phitheatre, Chicago, Ill. For further 
information, write to Clapp & Po- 
liak, Inc., 341 Madison Ave., New 
York 17, Y. 


MAY 31-JUNE 11—Seventh CANA- 
DIAN INTERNATIONAL TRADE FAIR to 
be held at Exhibition Park, Toronto, 
Ontario, Canada. For further infor- 
mation, write to C. C. Hoffman, 
Trade Fair Administrator. 


JUNE 6-9—Annual meeting of the 
AMERICAN GEAR MANUFACTURERS 
ASSOCIATION to be held at the Home- 
stead, Hot Springs, Va. Executive 
secretary, John C. Sears, One 
Thomas Circle, Washington 5, D. C. 


JUNE 7-10—Sixth National Plas- 
tics Exposition sponsored by the 
SOCJETY OF THE PLASTICS INDUSTRY, 
INC., at the Public Auditorium in 
Cleveland, Ohio. Chairman, P. H. 
Grunnagle, Society of the Plastics 
Industry, Inc., 67 W. 44th St., New 
York 18, N. Y. 


(Continued on page 268) 
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CO-ORDINATION 
Produces Carbide 
Tools That Link 
the World’s Finest 


Machine Tools to 
TOP- PRODUCTION! 


Maximum production is possible only when you hove 

coordination of: 

1, The creation of the proper grade of carbide. 

2. Tools designed to get the utmost efficiency from that 
carbide. 

3. The intelligent application of both to a machine tool 
designed for maximum production. 


/ / 
WESSON COMPANY | ESSONMETAL 
1220 WOODWARD HEIGHTS BLVD. CORPORATION 
RNDALE (DETROIT 20) MICHIGAN XINGTON 34, KENTUCK’ 
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JUNE 9-11—Eighth Annual Con- 
vention of the AMERICAN SOCIETY 
FOR QUALITY CONTROL to be held at 
the Jefferson Hotel, St. Louis, Mo., 
with technical sessions at the Kiel 
Auditorium. Further information 
can be obtained from U. C. Gramsch, 
Registrar, Box 4436, Wade Station, 
St. Louis 15. 


JUNE 13-18—Fifty-seventh annual 
meeting of the AMERICAN SOCIETY 
FOR TESTING MATERIALS and eleventh 
exhibit of testing and scientific ap- 
paratus and laboratory supplies to 
be held at the Hotel Sherman, Chi- 
cago, Ill. For further details, write 
to the Society, 1916 Race St., Phila- 
delphia 3, Pa. 


Yew Books aud Publications 


Gears. By H. E. Merritt. 527 pages, 
by Sir Isaac Pitman & Sons, 
Ltd., London, England, and sold 
in the United Sates by the Pit- 
man Publishing Corporation, 2 
W. 45th Street, New York 36, 
N. Y. Price $12.50. 


This third edition, adapted to 
meet the needs of designers, engi- 
neers, students, and, in fact, all per- 
sons interested in gears and 
gearing, has been rearranged and 
very largely rewritten. It incorpo- 
rates new material and new treat- 
ments. Ten chapters have _ been 
added to this edition. Separate 
chapters are included covering the 
geometry of involute spur gears, 
helical gears, spiral and conical in- 
volute gears, bevel gears, worm 
gears, and gear generating cutters. 
Separate chapters on the detail di- 
mensions of spur gears, helical and 
spiral gears, bevel gears, and worm- 
gears are also included. 

A new chapter involving some 
special gear-tooth applications has 
been inserted. It contains material 
on involute clutches and _ splines, 
gear pumps, gears for clockwork 
mechanisms, and gears for non- 
uniform motion. Rating methods 
have been re-expressed to give a 
more rational connection to the vari- 
ous assumptions. This re-expression 
is accompanied by a full range of 
recalculated charts. 


ANTI-FRICTION BEARINGS. By Hud- 
son T. Morton. 395 pages, 8 1/4 
by 11 inches; 60 tables and 
charts. Published by Hudson T. 
Morton, 815 Wildt St., Box 355, 
Ann Arbor, Mich. Price, $7.75 
(loose-leaf, spiral bound). 


This book is intended as a text- 
book and reference guide for engi- 
neers and machine designers to 
teach the fundamentals of bearing 
design and application. Bearing 
users are given in simple language 
technical information on practical 
handling. According to the author, 
leading engineers in the bearing in- 
dustry have cooperated with him in 
compiling the up-to-the-minute data 
in this manual. It covers the history 
of bearing design and manufactur- 
ers; types of ball bearings, roller 
bearings, tapered roller bearings, 
self-aligning roller bearings, and 
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thrust bearings; seals and shields; 
metallurgy; standardization; bear- 
ing capacity, selection, and mount- 
ing data; lubrication; preloading; 
and completion of bearing life. 


METAL CUTTING TOOL HANDBOOK. 689 
pages, 6 by 9 inches. Published by 
the Metal Cutting Institute, 405 
Lexington Ave., New York 17, 
N. Y. Price, $7.50. 

This revised edition of the Hand- 
book—which is devoted exclusively to 
metal-cutting tools and their use— 
presents the latest data on twist 
drills, reamers, counterbores, taps, 
dies, milling cutters, gear shaper cut- 
ters, gear shaving cutters, and 
broaches. In each section there is in- 
formation on the design, proper ap- 
plication, and the maintenance pro- 
cedures of the tools described. This is 
followed by tables of dimensions and 
tolerances of standard sizes of tools. 
The book concludes with a section 
giving engineering tables and other 
data commonly used in the metal-cut- 
ting industries. The material was 
originally compiled by a committee 
of engineers who gathered the data 
from manufacturers of metal-cutting 
tools, and the information has been 
revised in the light of new develop- 
ments in the fields of tool materials, 
tool design, and materials to be cut. 


ELEMENTS OF MECHANISM. By Ven- 
ton Levy Doughtie and Walter H. 
James. 494 pages, 51/2 by 81/2 
pages. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. Price, $6. 

The present book was rewritten by 
Mr. Doughtie and based on a number 
of earlier editions dating back to 
1885. While much of the material has 
been retained, the wording, termi- 
nology, and examples have been 
brought up to date. The book is in- 
tended to give the student familiarity 
with the application of the funda- 
mental principles of physics and 
simpie mathematics in the field of 
mechanical movements. The chapter 
headings indicate the scope of the 
book: Motion; Velocity Analysis; 
Acceleration Analysis; Linkages; 
Transmission of Motion by Direct 
Contact; Cams; Bodies in Pure Roll- 
ing Contact; Gears; Belts, Ropes, 
and Chains; Trains; Miscellaneous 
Mechanisms; and Problems. 


FUNDAMENTALS OF THE WORKING OF 
METALS. By G. Sachs. 158 pages, 
5 1/2 by 81/2 inches. Published by 
Interscience Publishers, Inc., 250 
Fifth Ave., New York City. Price, 
$4.75. 

This book assembles a number of 
articles that previously appeared in 
The Modern Industrial Press. It con- 
tains an elementary description of 
the basic phenomena which deter- 
mine the performance of metallic 
materials on mechanical working. 
Following are the chapter headings: 
Effects of Temperature and Speed on 
Forming; Relations between Chemi- 
cal Composition, Phase Changes, and 
Forming Characteristics; Effects of 
Grain Structure on Forming; Some 
General Concepts of Metal Forming; 
Basic Types of Forming Methods; 
and Progressive Fabricating. 


CIRCULAR AND DIAMETRAL PITCH 
KNURLING (Knurl Data 50-10). 
21 pages, 8 1/2 by 11 inches. 
Published by the Reed Rolled 
Thread Die Co., Box 350, Wor- 
cester 1, Mass. Price, 75¢ (pa- 
per-bound). 

The engineering data contained in 
this pamphlet have been prepared 
by the company to provide a source 
of condensed technical information 
on knurling for design and process 
engineers and those actively en- 
gaged in the application of the 
knurling process. The following are 
the chapter headings: General In- 
formation; Reed Circular Pitch 
Knurling; Diametral Pitch Knurl- 
ing; Selection of Knurling Tools; 
Knurling on Screw Machines and 
Lathes; and Knurling on Thread 
Rolling Machines. 


THE CLOSED DIE FORGING PROCEsS. 
By P. E. Kyle, 140 pages, 5 1/2 
by 8 1/2 inches. Published by 
the Macmillan Co., 60 Fifth 
Ave., New York 11, N. Y. Price, 
$1.50. 

The purposes of this book are to 
describe briefly the essential steps 
in producing drop forgings and to 
discuss some of the uses to which 
the various closed die forgings can 
be adapted. The properties of forg- 
ing metals are dealt with to some 
extent, and the fundamentals of hot- 
working are explained. A glossary 
of forging terms is included. 


AMERICAN STANDARD DESIGNATION 
AND WORKING RANGES OF GRIND- 
ING MACHINES (ASA _ B5.32- 
1953; B5.33-1953). 7 pages, 8 by 
11 inches. Published by the 
American Society of Mechanical 
Engineers, 29 W. 39th St., New 
York 18, N. Y. Price, $1. 


AMERICAN STANDARD ROTATING AIR 
CYLINDERS AND ADAPTERS (ASA 
B5.5-1954). 6 pages, 8 1/2 by 11 
inches. Published by the Ameri- 
can Society of Mechanical Engi- 
neers, 29 W. 39th St., New York 
18, N. Y. Price, $1. 
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MODERN 


STYLE 2112-A. Single- 
end model for work- 
pieces in the small 
and medium-size 
range. Flexible hy- 
draulic controls give 
easy adjustment of 
multiple operations. 


STYLE 112-C. Large 
and sturdy with long 
stroke. Accommodates 
medium and heavy 
work, gives maxi- 
mum precision pro- 
duction, minimum op- 
erating cost. 


STYLE 17. Massive 
construction. Main- 
tains the highest pre- 
cision standards on a 
profitable production 
basis. Economical in 
operation, can be set 
up for variety of jobs. 


when you equipment with 
COST-SAVING ‘MACHINES 


With this versatile equipment, you can precision 
bore, turn, face, counterbore, chamfer, and groove. 


These machines are standard, yet they'll handle 
a large variety of precision operations. Ex-Cell-O 
also has the standard items of tooling to make this 
possible at minimum cost. 


These fast, sturdy, flexible Ex-Cell-O machines 
are profit insurance. For years to come they will 
keep on turning out precision work at maximum 
production speeds. 


EX=CELL-O 


BORING MACHINES 


Get all the facts about them from your 
local Ex-Cell-O representative, or 
write for a Precision Boring Catalog. 


EX-CELL-O© CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS © RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 
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Amcam “Tap-Holeder” 


Amcam “Tap-Holeder” with a 
center hole running all the way 
through instead of having a blind 
hole as in conventional tap- 
holders. This feature makes it 


possible to insert a full length tap 
without grinding off part of the 
shank in order to seat the tool in 
a blind hole. The through-hole 
also makes it possible to extricate 
a broken tap without removing the 
holder bushing or disassembling 
the holder from the machine. 
Made by the American Cam Co., 
Hartford 2, Conn. 150 


High-Speed Air-Electric 
Gage for Polished Part 


Air-electric gage developed by the 
Federal Products Corporation, 
Dept. M, 1144 Eddy St., Provi- 
dence 1, R. I., for simultaneously 
measuring two outside diameters 
of a highly polished bearing. The 
measurements are taken with a 
dual air snap and then transferred 
through an air-electric switch to 
the “Electricator” unit. This unit, 
in turn, operates a set of tolerance 
lights. If both dimensions are cor- 
rect, the green light flashes; if 
either diameter is under size, the 
amber light alerts the operator; 
while a red light indicates over 
size. A glance at the large Dimen- 
sionair dials shows which dimen- 
sion is off and how much. The use 
of air as the measuring method 
provides a high degree of accu- 
racy and eliminates the danger of 
marring polished surfaces. .. 151 
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“Dyna-Trol” Furnace that 
can be Used for Calibration 
and Instrumentation 


“Dyna-Trol” furnace of new line 
brought out by the L & L Mfg. Co., 
Chester 67, Pa. These industrial 
electric furnaces operate at tem- 
peratures up to 2000 and 2300 de- 
grees F. They will reproduce any 
time-temperature curve within 
plus or minus 3 degrees F. The 
new Dyna-Trol line consists of 
over forty standard models, with 
special models also available. It of- 
fers infinite zone control from 8 to 
100 per cent of the input. This al- 
lows for complete and accurate 
equalization of vertical zone tem- 
peratures at any time-temperature 


Crystal Type Accelerometer 
Vibration Detector 


Highly sensitive, crystal type ac- 
celerometer developed by the Gen- 
eral Electric Co., Dept. M. Sche- 
nectady 5, N. Y., as a basic detec- 
tion element for use in measuring 
vibration acceleration in large ro- 
tating apparatus. It is designed 
for use on turbine generators, 
large motors, blowers, steam and 
gas turbines, centrifuges and 
similar equipment. ......... 153 


Barco Revolving Joint 


Improved, light-running revolving 
joint with inside diameter of 1/4 
inch announced by Barco Mfg. Co., 
Dept. J-20, 500 Hough St., Bar- 
rington, Ill. This joint is designed 
for making air or hydraulic piping 
connections to clutches, power 
transmission drive units, chucks, 
spindles, grinding wheels, and 


other rotating machine parts. It 
has a compact bronze casing, 
special spring-loaded V-ring seals, 
hardened and ground steel shaft, 
and a permanently lubricated 
sealed ball bearing. The over-all 
length is 8 5/8 inches. The joint 
can be used at temperatures up to 
180 degrees F. and at pressures up 
to 300 pounds per square inch for 
air and 1500 pounds per square 
inch for hydraulic service. It can 
be operated at speeds up to 2500 


“Panto” Dividing Head 


Dividing head announced by H. P. 
Preis Engraving Machine Co., 
Dept. M, 165 Industrial Branch, 
Hillside, N. J., which can be ad- 
justed from a horizontal to a ver- 
tical position, and also rotated a 
full 360 degrees. This dividing 
head has a fine precision adjust- 
ment in minutes of angle for ro- 
tary micro setting, and its equip- 
ment includes a three-jaw, three- 
step chuck. Designated the Model 
DH-4 Preis “Panto” dividing head, 
this equipment is intended for use 
in engraving, drilling, light mill- 
ing, profiling, and lay-out work on 
cams and cylindrical parts. .. 155 


For more information on these products, use Inquiry Card, page 247 
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Designed, engineered and _ pro- 
duced for maximum performance 
—- Butterfield Drills. 


BUTTERFIELD 


UNION DRELEL Cc OMPAN Y 


BUTTERFIELD DIVISION 


DERBY LIne, VERMONT, Ss As 


TAPS DIES ORILLS REAMERS COUNTERBORES SCREW PLATES 
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Lowe Brothers 
Operations, Increases 


Here’s the “lowdown” 
on Lowetex! 


Gives beautiful hammered finish effect— 
“size” of texture easy to control. 

Efficiently sprayed with either suction gun or 
pressure gun. 

Fast drying! Air dries tack-free in 4 minutes! 
Dry enough to handle in 7 minutes. 

Can be baked in either infra red or convec- 


Beautiful gloss—perfect adhesion—resists 
impact. 


2 New fast-drying Lowetex is ideal for any surface where a good looking, long-wearing hammered 
finish is desired. Coin machines, cigarette machines, heaters, furnaces, bases for fans—these are 
just a few typical examples. Perhaps Lowetex will lower your finishing costs. Write today. 
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“Hammered” Finish--Eliminates 
Manufacturer’s Production! 


Oven time savings-50% In applying a hammered finish to truck 


interiors, a manufacturer found it necessary 


° Labor savings --= 40% to bake the finish before masking it for the 


exterior finishing job. Thus, two complete 


baking cycles were required. A Lowe 
Brothers “Finishing Specialist” recommended 
Lowetex*—sensational new fast drying ham- 
mered finish. After only 15 minutes of air 
drying, Lowetex was ready for interior metal 
masking—making it possible to spray exte- 
rior surfaces promptly and bake both in- 
terior and exterior finishes in one trip to the 


oven! Two costly handling operations and an 


entire baking cycle were eliminated. Oven 
time saved—50%! Labor saved—40%! 
Moreover, production potential was greatly 
increased by faster flow of units through 
the finishing process! 

Whatever your product or finishing prob- 
lem, let a Lowe Brothers “Finishing Special- 
ist” give you the benefit of his knowledge 
and experience. There’s no obligation—and 
many manufacturers will tell you it pays big 
dividends. Write today! 


THE LOWE BROTHERS COMPANY * Dayton, Ohio 
industrial Division 


This advertisement is based 
on facts from Lowe Brothers 


industrial case history files. District Offices: Atlanta, Boston, Chicago, Jersey 


City, Kansas City 


cos e Brothers 
FOR INDUSTRY 
since 1870 
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THREE WAYS WITH 
LINCOLN 


JETWELD 


CHEATEO OF IMCEMTIVE-IMSPIRED CO-ACTION IN DEVELOPING POSSIGILITIES Im PRODUCT 
Co 


MEW LINCOLM 


35% AND FASTER welding speeds 
are possible with the new Lincoln Jet- 
weld electrodes. That’s because pow- 
dered metal coatings utilize the heat of 
the arc more efficiently to increase 
welding speeds. Iron powder, melted 
by excess heat available in the arc, be- 


JETWELD'S COST-CUTTING TEAM of 
SPEEDS WELDING 35%ANDMORE | 


FOR THE FIRST TIME, Lincoln Jetweld joins powdered metal with the 
electrode to achieve fastest hand welding speeds ever accomplished. Jet- 
weld’s phenomenal speed lies in utilizing the maximum heat of the arc for 
melting the parent metal, core wire and coating. 


GET JETWELD'S COST-CUTTING FACTS TODAY... Have your Lin- HIGHER QUALITY Weld metal is uni- 

form, of X-ray quality, free of undercut 
coln welding engineer demonstrate Jetweld’s many cost saving features. with improved impact values at low 
Or write for free Bulletin 481. temperatures. Thereis nocoating break- 
down .. . stub losses are less. Bead 
appearance is smooth... looks like an 
automatic weld. 


(E-6012) 
Extra fast electrode for flat and 
horizontal fillets. 


Tensile strength (Stress relieved) 
80,000—90,000 psi 


Yield strength (Stress relieved) 
65,000—75,000 psi 


Elongation in 2”’ (Stress relieved) 
25%—30% LESS CLEANING is required with 


(E-6020) 


Extra fast electrode for flat, deep 
grooves and flat and horizontal fillets. 


Tensile strength (As welded) 
62,000 psi minimum 


Yield strength (As welded) 
52,000 psi minimum 


Elongation in 2”’ (As welded) 
25% minimum 


Jetweld electrodes have been tested and approved by the American Bureau of Jetweld. Heavy coating and short arc 

Shipping and are certified to conform to AWS classes E-6012, modified, (Jetweld 1) SI ° If-cl ° 

and E-6020 (Jetweld 2). prevent spatter. ag 1s se “Cc eaning. 
Excellent “wash-up” eliminates under- 


This certification authorizes the use of these two electrodes in shipbuilding 
supervised by the American Bureau of Shipping and the U. S. Coast Guard. 


rue LINCOLN ELECTRIC company 


Dept. 1203 
CLEVELAND 17, OHIO 
THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 
For more information on products advertised, use Inquiry Cord, page 247 


cutting and entrapped slag. 
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HOW ABOUT YOUR EQUIPMENT? 


M ach i n To ol : Does it meet today’s demands for 


low cost, high speed production? 


Modernization 
0 ernization Every Baush Machine Tool — from a 


important points in mind. 


Note the compact efficiency of this Baush 3-Way 
Horizontal Multi-spindle drill illustrated. 


Designed to counterbore, chamfer, ream and 

spotface rear end as well as left hand and right 

hand sides of a heavy tractor transmission case, 
. this machine consists of 


. 1 — 30F — 18T Hydraulic unit 
2 —30F — 18 Hydraulic units 
1 — 11 spindle F.C.Head for rear unit 
1— 8 spindle F.C.Head for left hand unit 
1— 8 spindle F.C.Head for right hand unit 
1 Holding Fixture 


Production: 35 parts per hour at 100% efficiency. 
“Baush” has meant Machine Tool Quality for 


single-operation multi-spindle tapper 
or drilling machine, to multi-station 
transfer lineups — is designed specif- 


ically for YOUR JOB with these two 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 


more than 60 years because Baush has kept 
abreast of modern demands in their design and 
construction. 


WHY NOT USE THIS EXPERIENCE WHEN 
_ YOU NEED MODERN MACHINE TOOLS? 
Wire, ‘phone, or write us NOW. 


For more information on products advertised, use Inquiry Card, page 247 
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The largest integrated steel mill to be 
built at one time uses LEHMANN Lathes 
in its modern maintenance shops! 


The Fairless Works, built on 3,900 acres and one 
of the biggest expansion projects built in our 
time, incorporates the most modern steel mill 
equipment available, One of the big jobs at Fair- 
less is that of maintenance. Special shops to keep 
all the equipment used in this 2.2 million ton 
plant in top running order are an important part 
of Fairless. 


The machine tools, cranes and other equipment 
necessary for cleaning, machining and repairing 
the mill operating equipment (which, in fact, 
make practically all repairs required at Fairless) 
include 13 Lehmann engine lathes! Some of these 
lathes are shown in the above photo. 


DIVISION OF NOVO ENGINE CO. 
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Find out how Lehmann Lathes can bring effi- 
ciency, safety and speed to the operations in your 
plant. Write today for information or catalog —_ 
or —send prints for time and money saving 
recommendation. 


‘MACHINE COMPANY 
GRAND at CHOUTEAU « ST. LOUIS 3, MO. 


tion on products advertised, use 


Inquiry Cerd, poge 247 
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PRODUCTION NEWS 


MACHINES. 


Published by 


Vol. 3 


DoALL Company, 254 N. Laurel ‘Ave., Des Plaines, 


SAW BANDS * GAGING EQUIPMENT * TOOL STEEL * CUTTING TOOLS * INDUSTRIAL SUPPLIES | 


New Bausch & Lomb Bench Comparator 


Prevents Production Errors at The Machine 


TOOL WEAR CAN BE SPOTTED by parts 
inspection in the shop. Tools can be adjusted 
before error occurs. 


MAGNIFIED IMAGE of single point tool is 
compared against reference lines on com- 
parator screen. 


DUPLICATE CHARTS can be made with per- 
fect accuracy on glass, plastic or metal. Any 
number of suppliers and customers can thus 


perfectly duplicate production and inspection. 


Lowest Priced Optical Cites of its 
Size and Quality; by DoALL 


Charts and Staging Fixtures for Comparators 
Also Available Through DoALL 


A new, low priced bench type optical comparator manufactured by 
Bausch & Lomb Optical Company is now available exclusively through 
DoALL Service-Stores. The new unit is designed for use in the shop 
alongside the machines to permit fast, accurate inspection of both parts 
and tools. It projects a magnified image of the object on a ground glass 


screen. The dimension or contour 
is visually checked against refer- 
ence lines or a chart on the screen, 
enabling the operator to detect 
deviations from accuracy before 
tolerances are exceeded. Inaccu- 
rate set-ups, worn tools or other 
sources of inaccuracy can be cor- 
rected before rejections occur. 
The instrument also finds appli- 
cation in the inspection lab and 
for checking of incoming parts. 


Measures to .0001” 


Priced below any comparator of com- 
parable quality and size, the new B&L 
instrument has a 10” round screen and 
will measure to a least dimension of 
.0001”. It features understage illumina- 
tion which eliminates the need for spe- 
cial fixtures when checking any part 
that can be laid on the horizontal stage. 

The perfection of the Bausch & Lomb 
optical system provides extreme ac- 
curacy and a sharply defined silhouette 
of the object across the entire diameter 
of the screen. 

Weight of the unit is 110 lbs., 
21”, width 15”, height 23”. 


length 


Charts, Fixtures 


Special comparator charts and hold- 
ing fixtures designed and manufactured 
by Inspection Equipment Co., Birming- 
ham, Michigan, are available through 
DoALL to provide faster, simpler check- 
ing of production runs. 

New literature on comparators and 
charts is available upon request. 


Other Optical Instruments 


DoALL Stores are also distributors 
of Bausch & Lomb contour measuring 
projectors, stereomicroscopes, tool- 
maker’s microscope, Brinell and shop 
microscopes. 


PRODUCTION LINE CHECKING right at the 
machine. Operator and inspector can both 
see the accuracy or error. 


TYPICAL APPLICATIONS 
Checking contours and dimensions of: 


Screw machine parts Machine set-ups 


Jet engine blades  Slots— 
Cutting tools—Dies Irregular forms 

Springs—Stampings Phonograph needles 
Precision castings Screw threads 
Radio tubes 


Gears—splines 


Jewel bearings 
Form grinding rolls 
Keys—Razor blades 


and thousands more! 


Involute coils 
Saw Bands 


———~—See Next Page——-~ 
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DoALL Hefti-Cut Adiustable 
Tool with DoALL Pre- 
formed Carbide Blank 


Look at 

those 
smooth, 
uniform 
chips! 


4 


XL TWIST DRILLS 


Call 
V6 peau 


See your clas- 
sified phone 
directory for 
nearest DoALL 
Sales-Service 
Store stocking 
cutting tools, 
goges, supplies 


or Write 


Guaranteed to last longer 
than an ordinary drill! 


The DoALL Company 
Des Plaines, Illinois 


* Lower tool cost 

* Less downtime 

* Lower labor cost 

* All sizes in stock 

Try just one for comparison 


DoALL OPTICAL FLATS 


or Checking Flatness, a3 
e and Parallelism 


Ask about DoALL 
Monolights—2” 
5”, 20” sizes 


pom 
OprTicaL 
FLATS 


Aut Sizes 
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DoALL Announces New Low Cost 


16” Contour Band Machines 


Five Models Expand DoALL Line 
To Meet Any Requirement 


For Toolroom and Light Production Work; Variable Speeds 
50 to 5200 Blade Feet Per Minute 


With prices starting at $540, a new 
line of 16” DoALL contour band ma- 
chines is available to give even the 
smallest shop all the advantages of mod- 
ern band machining. Designed for light 
production and tool room work, these 
machines give remarkable performance 
within their size and power range. 
Quality has not been sacrificed. The low 
prices are made possible by DoALL de- 
sign know-how and mass production 
manufacturing. 

There is almost no limit to the jobs 
which can be profitably handled on the 
new models. Fixed and variable speed 
ranges are available for sawing, filing, 
polishing, friction sawing and carbide 
tool finishing. Twenty different attach- 
ments are available to increase useful- 
ness, output and ease of operation. 


Construction 

Tables on all models are 24”x24” with 
45° tilt to the right and 10° tilt left. 
Throat depth is 16”, work thickness 
capacity 12”. 

Frame and housing are unit welded 
steel. Carrier wheels are aluminum with 
sealed ball bearings. 

Models SFP, LSV, and HSV include 
a Speedmaster variable speed drive and 
totally enclosed hardened steel helical 
gear transmission. Speed ranges of 
these models are 50 to 5200, 50 to 300 
and 850 to 5200 blade feet per minute, 
respectively. 

The Model HS has a fixed speed of 
4000 feet per minute, and the HS4 four 
speeds of 2000, 3000, 4000 and 5000 fpm. 


Attachments 
Optional equipment for the new 16” 


DoALL CHATTER FREE 
COUNTERSINKS | 


...produce holes @ 
with a smooth,. 
valve-seat, 
appearance 


New off-center 
flute design. 
Shears metal 
—does not 
gouge. Pro- 
vides faster, 
more accurate 
cutting. Lasts 
longer. Available 
in H.S. Steel, 
Catt 
‘see classified phone 
directory for nearest 
DoALL ¢ 
in 60°, 82, 
Orn 90°, 100°, 
The is 120, 
Des Piaines, Ill. angles 


Sets available 


New 16” x 12” capacity DoALL with some 
of the new attachments. 


DoALL’s includes saw blade buttwelders, 
saw blade shears, automatic power work 
feed, various types of saw guides, car- 
bide tool finisher attachment, band 
polishing attachment, rip and mitering 
fences, tool coolant and air systems, 
screw feed and work holding jaw, disc 
cutting attachment, electric etching 
pencil for toolmaking and others. 

Complete data, literature and prices 
are available upon request. 


DoALL Precision 


Tool and Die Steel — 
(Ground Flat Stock ) 


Seve time, labor, money 


* Ready to use 
for tools, dies, 


Ink it! 

Mark it! 
Saw it! 


Use DoALL 
Steel Ink 


Des Plaines, Ill. 


 DoALL 
| 
4 
| | 
| > a) 
: 
| 
for every job | 8 A ° 
hardening 
thet stock metal yellow directory for near- 
working est DoALL Service - Store 
that stocks cutting tools, 
the DoALL co. — | The DOALL co. 


DoALL PRODUCTION NEWS 


DoALL Demon Defies Dulling 


User Reports New High Speed Steel : very ob: ; 
Saw Band Outlasts 4 Carbon Steel Blades 4 
and Cuts Sawing Time 91% 
Files 


and.Burrs 


The new high speed steel DoALL 
DEMON saw bands open up new oppor- 
tunities for band machining cost reduc- 
tions. Designed with one thought in mind 
—get the work out faster, easier, and at 
a less cost—they are already proving 
their worth in a wide variety of jobs. 
When used with the new, heavier duty, 
power feed DoALL Band Machines, rea! 
economies are immediately apparent. 

Below is the result of an actual test 
run by one of the country’s leading 
manufacturers of automobile acces- 
sories. 

The ability of DoALL DEMON saw aching “Aine, 
bands to maintain their sharpness ting tools, gages, 


COMPANY 
DES PLAINES, ILL. 


through tough, tortuous sawing when supplies... 
ness even with red heat (about 1000°F.) 
Shown at the right are two 30X photo- 4 
— in a Magnetic Chuck | 
steel saw blades after making ten cuts rYPE | BUTTRESS | PRECISION “ey 
and blade velocity were used. = 
in cut and welded lengths in the width- 


other blades fail, stems from the fact s, ' ; On Wrlte: 
that these saw bands retain full hard- ie Bw ae 
in contrast to carbon steel which begins : 
to lose its hardness at about 400°F. Demon After 10 Cuts For Your Best Buy { 
micrographs comparing the condition of 
the set tooth tips of DEMON and carbon 
in 3240 tool steel, hardened to 40-42 PITCH 9 3 \ 6 | 8 119 Call DoALL 
Rockwell C. In both cases the same feed a= 
DoALL DEMON Saw Bands in Pre- 
cision and Buttress types are available 
pitch combinations shown at the right. 
Details available on request. 


Comparison DoALL Demon vs Carbon Blade 
DoALL DEMON | Carbon Steel 
saw band saw bands 

No. of blades used 1.0 

Cost per blade | $19.73 

Total blade cost : 

— see classified phone 

Total sawing time (setup time not included) | 1.8 hrs 20.6 hrs directory for nearest 

Tool room Saw rate $4.00 hr $4.00 hr complete stock of gages, 
Total saw time cost | $7.20 | $94.13 cutting tools, supplies. 
Total cost for sawing 5514" | | On Bree 

Timken Alloy (not including setup cost $26.93 $105.86 THE DoALL COMPANY 
Savings: $78.93 (not including setup time) _ Des Plaines, Ill. 


MAKE YOUR OWN 
PRECISION GAGES HOLLOW-FRAME MICROMETERS 
with DoALL MICRO-STEP 

GAGING SYSTEM 

money 

As unlim- 

ited different 

goges for shop 

and lab, using 

gage blocks and 

unique new Micro- 

Step Accessories. 


Consult your yellow 
i for location of 


Directory J : 
of the thi i 

L see clastitied directo- pee classified phone 

stock complete metel / ty for ngorest DeALL directory‘ fer 


| ServicesStore carrying of 38 DoALL Service- 
End Standards Stores that stock 
On Write ~ 
Holders 
theDoALL co. the DoALL co. Sizes up 


Gage Blocks Des Plaines, Ill. Des Plaines, til. to 96" 


————See Next Page ——-+ 


est 
ng 
» 
for 
in the 
| World 
THE 
! 
26 
| 
° 
Frome 
Cal or Write | 
TheDoALL co. 
Des Plaines, III. 5 


At Ehret Magnesia Corporation, Valley Forge. Pa.., 
magnesia insulation material in preparation for stacking and boxing. The photo shows how 
both ends are trimmed simultaneously. Pieces are then passed on to another DoALL to be cut 
down the center to form semi-circular lengths. 


Free Demonstrations 


\ “see before dag buy” service is of 
fered to customers by all DoALL stores 
Any cutting tool, gage, machine tool or 
upply item will be demonstrated at any 
plant free of charge upon request. Addi- 
tionally, DoALL men carry color stereo 
lides showing applications of DoALL 
band machines and surface grinders to 
enable industrial buyers to better vis- 
ualize use of the equipment. Motion pic 
tures are available for group showings, 


Sawing, Gaging Texts 


The DoALL 


saw bands and 
every purpose. 


The Science of 


flats and other 


lionths-inch accurate 


Price $3.50. 


DoALL Granite 
SURFACE PLATES 


our yellow 
of 


DOALL Sales-Service Stores 
that stock complete metal 
working necessities. 


2” x8" x12” 


0002” Surface 
Accuracy 


special DoALL Band Machines slice 85% 


sand Tool Manual, a 160 
page text explains selection and use of 
band tools for 
Terminology, diagrams 
and selection tables included. Price $2.00, 
Precision Measure- 
ment, a 264 page text explains the need 
and application of gage blocks, optical 
accessories for mil- 
quality control. 


PRODUCTION NEWS 


You Can Cut Cost 
 PerHole 
with DoALL Reamers 
because: 


1. Special process- 


ing gives more > 
holes per grind. 
2. Faster feeds can 


be used. 


3. DoALL stocks 
more sizes and 
types than any- . 
one else — 
“specials” with 
others are 
standard at 

DoALL. 


Call DoALL sve classified 


directory for nearest DoALL Serv- 
ice-Store. Cutting tools, gages, 
tool steel, supplies in stock. 


The DoALL COMPANY 


Des Plaines, Illinois 18 


DoALL GRINDING RESEARCH 
Helps You Get Better Results 


a Ask to see new DoALL color, 
sound film ‘Techniques of Sur- 


face Grinding." For showings to 
groups. Call your DoALL Store. 


ide) 


Grinding 
Diamond Wheels Magnetic 
Prucision Dressers Chucks 
Coolants Bol 
Grinders olancers 


33. The DoALL Company, Des Plaines, Ill. 


PRINTED IN 


US.A 


DoALL 
 DoALL’s Trim Pipe Insulation Automatically 
| 
Carbide 
Non-Rusting * Non-Magnetic* Utmost 
| Warder than Af a 
EVERY REQUIREMENT us h hee oA 9 
D oA LL | 
| oA 
@ Call Your DoALt Service-Store ‘ j ILLI 
Dw 
Machine Tools + Cutting Tools Measuring Instruments + Shop Supplies + in Stock Reg 
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ears 


To make the best bevel and mitre 
gears — the largest battery of No. 24 
Gleason Bevel and Mitre gear 

generators’ in the world — operates in the 
Iilinois Gear & Machine Company's plants. 


This is another of the many reasons why 
“Illinois Gear” is the World's largest 
producer of high quality gears 

of every type. 


of these generators cut ‘‘CONIFLEX"’ tooth form. 


Lara foe try ... one gear or 10,000 or more 


GEAR MACHINE COMPANY 


2108 NORTH NATCHEZ AVENUE «+ CHICAGO 35, ILLINOIS 


‘ 
} 
> te + + . \ 
pa 
Reg US Pot. Of 


alignment 


for better internal grinding 


Ir is generally believed in internal grinding that once the 
grinding wheel passes the diamond, the form of the wheel will be a perfect 
cylinder, In our illustration the wheel is tipped as it passes the diamond and 
an hourglass form is generated on the wheel. This condition is not peculiar 
to an internal grinder, The same form is generated in turning an O.D, on a 
lathe if the tailstock is either high or low. 

The path of the diamond is a straight line across the surface of the wheel, 
but the wheel will not contact the work on the same straight line. Contact 
may be at a point on each end of the wheel. Since the wheel does not contact 


across its full face, wheel wear will be excessive and the wheel will act soft. 
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The geometry of the hole may be upset as in the illustration, with the 
result that the back of the hole will be tight. Neither turning the workhead 
nor changing the length of traverse will correct this error, Because the wheel 
is contacting at either one or two points, instead of a straight line, the 
surface finish will be poor. The remedy is to correct the alignment by bring- 


ing the wheel center line “a” parallel with the path of the wheel and in 


plane with the work center line “b”. 


Left end of workhead may 

be raised or lowered to 

bring its axis into a plane Rear of wheelslide may 

parallel with the wheel path. be adjusted to insure 
straight line motion of 
the wheel. 


This machine is for general purpose hole grinding. It has con- 


venient centralized controls and all features necessary to handle a variety 
of work with minimum time and effort needed for changing jobs. For stable 
3-point support, the wheel spindle is mounted on a cylindrical bar which is 
supported on 2 cylindrical bearings. The rear of the slide is supported on a 
hardened and ground guide plate. Workhead may be swiveled for grinding 
tapers up to 90° included angle, Provision is made for mounting a face 
grinding spindle in addition to the hole grinding spindle. The No, 1116 


will swing 16” with 12” max. hole depth. Write for folder. 


Write for “Alignment” booklet which gives complete details on 
this interesting subject. Also ask for booking form on new sound, 
color movie — free showings arranged for engineering groups. 


Bryant Chucking Grinder Co. 


Springfield, Vermont, U.S. A. 


Internal Grinders ¢ Boring Machines ¢ Internal & External Thread Gages * Granite Surface Plates 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May, 1954— 283 
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Every dot represents a city where one or 
more Industrial Distributors stand ready 
to supply you with these famous files. 


A DISTRIBUTION SERVICE 


Nicholson and Black Diamond files are 
handled by one of the largest and most 
widespread groups of Industrial Dis- 
tributors serving American industry. 

They can serve you no matter where 
you are located. 

To you managing, purchasing and 
production heads, Nicholson and Black 


Diamond distribution is measured in 
terms of Availability, Knowledge and 
Facilities: 

1. There are Nicholson and Black 
Diamond distributors in the 396 cities 
indicated above —a complete network. 


2. They are all high-type distributors 
with well-trained, competent salesmen. 
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THAT COVERS THE NATION 


Thus the Nicholson and Black Diamond 
distributor representative serving you is 
a useful technical consultant instead of 
just an order taker. 


3. They have the means for maintain- 
ing good stock assortments. 


4. They have efficient delivery facilities. 
5. They rate high in intimate knowledge 


of the file requirements for different in- 
dustries, different metals, different shop 
operations. 


Nicholson products include every practical 
shape, cut and size in Regular Purpose, 
Special Purpose, Saw, Milled Curved Tooth, 
Swiss Pattern and Rotary files—the largest 
aggregate in existence. 


NICHOLSON 
FILE COMPANY 
PROVIDENCE 1, R.1. 


(In Canada: Nicholson File Company 
of Canada Ltd., Port Hope, Ontario) 


s.a.* 


---A FILE FOR EVERY PURPOSE 
A DISTRIBUTOR FOR EVERY USER 


For more information on products advertised, use Inquiry Card, page 247 
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FIVE POSITION INDEXING 
TABLE WITH 20 CHUCKS, 
AUTOMATIC LOAD and UNLOAD 


POSITION No. 1 

Automatically loads four bushings . . . 
POSITION No. 2 

Core drills halfway through . . . 
POSITION No. 3 

Core drills through... 


POSITION No. 5 


POSITION No. Automatically unloads four bushings. 
LOADS AUTOMATICALLY 


3 This n new NATCO HOLESTEEL automatic nding machine core drills and reams six different size” 
bushings ranging from 5” to 81/4" in length, 2'/e” to 254 0.D. and 1.4375” to 1.781” |.D. 
at the rate of from 270 to 400 per hour estimated gross production. The produttion depends 
upon the size bushing being run. Estimated gross production i is based on 85% of maximum 

en The stock from which these parts are made is seamless steel tubing and eg 

of stock i is in this core ‘drilling operation. 


2009 Engineering 
BUFFALO, 1807 Elmwood Ave. 


| 
| ( C 
! — : 
POSITION No) 2 
/ TION No. 5 
1.78) 
a 
help you'solve your | 


Close-up of the die space in this 2500 ton 
Verson Full Eccentric Press showing the 
part being formed. 


Verson~ 
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Another job done better ’ 
with Verson-~ press 


2500 TON 
FULL 
ECCENTRIC 
PRESS 
forms 
automotive 
flywheels 


If you want to combine the highest standards of accuracy and 
uniformity in stampings with long, dependable, trouble-free 
press life, a Verson Full Eccentric Press is the answer. Verson 
Full Eccentrics incorporate the sum of over thirty years’ expe- 
rience in the manufacture of rugged high strength presses 
designed to produce better stampings at lower cost. 

Such features as the Verson Allsteel Frame .. . the Verson 
full eccentric drive .. . straight thrust eccentric strap... extra 
long, barrel type, non-oscillating vertical adjusting screw... 
anti-overlap clutch and brake unit put Verson Full Eccentrics 
in a quality class by themselves. 

The press shown above is typical of Verson Full Eccentric 
Presses. It is being used to form heavy flywheels on a high 
production basis. Note the long, extra heavy special gibbing 
and rugged construction throughout—assurance of the accu- 
racy and uniformity required in a part like this. 

The Verson Full Eccentric line includes models with one, 
two and four point suspension in capacities from 100 tons up. 
Further data is given in Catalog G-52. Write for your copy. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES ©  TRANSMAT PRESSES @ TOOLING © DIE CUSHIONS © — VERSON-WHEELON HYDRAULIC PRESSES 


For more information on products advertised, use Inquiry Card, page 247 
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less ‘maintenance 


THE CLARK 


“ENGINEERED ELECTRICAL CONTRO 


CLARK Type “CY” Starters offer many other advantages. 
Steel arc chambers are non-carbonizing — The solid top 
construction limits ionized gases between wiring terminals. 
Cabinets are designed to provide ample wiring space for 
easy installation. No tools are required to inspect con- 
tacts. All contacts as well as other components which may 
require service are quickly and easily accessible for 
inspection, removal and replacement. 


pitting or build-up at. prevent burn | 
This islacc : ) at any one point. 
break contacts. For oulsand double 
nine and van get mor 3 


SIZES: 0,1, 2 and 3. Sizes 2 and 3 employ the new “CY” arc interrupting principle 


NEMA Type | 
General Purpose 


TYPES OF ENCLOSURES ——— 


TYPES OF 
ENCLOSURES 
NEMA Type 
General Purpose 


THE CLARK CONTROLLER COMPANY 
me 1146 EAST 152nd STREET ¢ CLEVELAND 10, OHIO 
4 Please send me 8-page descriptive literature on Clark Type CY" Starters. 


NAME 
COMPANY 
TYPE OF BUSINESS 
ADDRESS 
CITY AND STATE 


_ COMBINATION 
STARTERS 


NEMA Type 4 
Water-tight 


NEMA 
Type 4 
Water-tight 


if 


MEET YOUR REQUIREMENTS 


BASIC Across-The-Line STARTER—} 


NEMA Type 7 

NEMA Type 5 Explosion Resisting 

Dust-tight for hazardous gas 


Open view — showing 
accessibility and 
generous wiring space 


NEMA Type? 
Explosion Resisting 
for hazardous dust 


A WIDE 
VARIETY OF MODELS 
are available for every 
application within their 
horsepower limits. 


NEMA Type 1A 
Semi-Dust-tight 


‘ 


Bulletin 6018 Combination Bulletin 6020 Combination 
AC Magnetic Starter, with AC Magnetic Starter with 
Fusible Disconnect Switch. Air Circuit Breaker. 


AY) . 
| 
q NEMA NEMA NEMA 
Type 5 j | 4 Type 7 for Type 9 for 
Dust -tight hazardous hazardous 
gas dust 
J 
NEMA 


Type 12 
Industrial 
Type 


CLARK Type “CY AC Motor Starters with the 
tionary new arc interrupting principle. 


| 
| 
| 
4 
| 
£ | 
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| 
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— pis or obtaining comp nformation on 


you can check precision gears 


with Kodak Conju-Gage 


Gear Checkers 


Why the composite check 


Errors in gears seldom occur individually—they’re usually combinations of 
as many as six types of errors. The practical way to test gears for these errors 
is to test them in action through the composite check recommended in the 
new American Standard (AGMA 236.02; ASA B6.11-1951). 

This check measures gear errors as variations in center distance when the 
gear is rotated in contact with a master of known accuracy. Since this varia- 
tion is the sum of errors in both gear and master, the degree of precision 
measurable depends on the precision of the master. 


Why the Conju-Gage Gear Checker 


Kodak Conju-Gage Gear Checkers use a master of exceptional accuracy, the 

Kodak Conju-Gage Worm Section. These Worm Sections are generated by 

the continuous action of a thread grinder under control of a precision lead 

screw—circular pitch error and tooth thickness variations cannot be intro- 
The Kodek Conju-Gage Gear Checker duced by defects in an intermittent indexing mechanism. This means a more 
automatically records the composite ef- accurate gaging element, less chance that error in the master may coincide 
fects of runout, base pitch error, tooth with a tolerable error in the gear to result in a needless rejection. Less chance, 
thickness variations, profile error, lead too, that an error in the master may subtract from an intolerable error in the 
error, and lateral runout Illustrated is gear, passing a gear that will fail in use. 
the Kodak Conju-Gage Gear otter, By passing each right gear, rejecting each wrong gear, the Kodak Conju- 
Made 2, for gears up to 470 pitch Gage Gear Checker helps you reduce costs while maintaining highest pre- 
diameter. Larger and smaller models are : 
ales cautiebie, cision. For the full story of this and other economies achieved by Conju-Gage 

instrumentation, send for the booklet, “Kodak Conju-Gage Gear Testing 

Principle.”” Write to: 

Special Products Sales Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


CONJU-GAGE INSTRUMENTATION 


.+. anew way to check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY, May, 1954—291 
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INDUCTION HARDENING TEXTILE-MACHINE PARTS AT WHITIN MACHINE CO. 


Hardening Output Increased Ten Times 
With G-E Induction Heaters 


“Since changing to General Electric 
induction heaters for hardening twister 
rolls we've increased our hardening 
output ten times and improved product 
quality!” reports Arno Wagner, heat- 
ing engineer, Whitin Machine Co., 


Whitinville, Mass. 


When using cyanide furnaces for 
hardening, it took Whitin 3!2 hours 
to harden only 11 rolls. Now, by ap- 
plying selective G-E induction heat, 
Whitin hardens over 35 rolls per hour! 
Because parts require no expensive 
preparation for  heating—necessary 
with furnace hardening—Whitin has 
reduced costs significantly. Hardness 
tests induction-hardened rolls 
to be stronger and of more uniform 


show 


hardness. 


Improved working conditions are 
another benefit now enjoyed by Whitin, 


because compact G-E heaters eliminate 
the discomfort of radiant heat and 
provide cleaner, more comfortable 
working conditions. 


Included in Whitin’s heating opera- 
tion are one 50-kw and three 20-kw 
G-E heaters. Used primarily for harden- 
ing over 500 parts for textile machines, 
these versatile heaters are also applied 
for annealing, soft soldering, and silver 
soldering. In each case, substantial sav- 
ings in time and money have resulted. 

This high-quality selective heating 
at lower cost is available to you. To 
learn how you can profitably apply 
G-E induction heat to your operations, 
contact your G-E Apparatus Sales 
representative. And write now for 
bulletins on G-E induction heaters to 
General Electric Co., Section 720-118, 
Schenectady 


Y 
Gou can pout pour confudence 7 
GENERAL ELECTRIC 


For more information on products advertised, use Inquiry Card, page 247 
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PROGRESSIVE HARDENING twister roll 
in this G-E fixture is done gpeingiernice'| 
at the rate of two inches per second. 


SURFACE HARDENING machine part is a 
Only 2 seconds are required 
to harden, quench, and remove part. 
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Only POPE Deep Hole Spindles are equipped with tapered bore, 
double row, cylindrical roller bearings close to the wheel for 
maximum rigidity. ~ ——— 


POPE Deep Hole Spindles produce more holes per day because mac P-5886 Motor- 


they can take heavy cuts; superior finished holes due to their ples Fin 


shaft and bearing construction and Pope precision craftsman- Se 
ship. Pope Spindles are dynamically balanced with all rotating end, 6" at the motor 
parts in full assembly to insure smooth running and good 


grinding results. 


A 
LUBRICATION — Pope System. The bearings are permanently Pope P-16022 Belt 
lubricated for their entire operating life and require no further —— 


attention. 


fa fly lit on the 

inside surface 

of that deep hole, 


— an actual comment made by the op- Ask for detailed specifications and prices on 


erator of a Pope Deep Hole Spindle to a Pope Heavy Duty Deep Hole Precision Spindles. 
shop inspector, 
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261 RIVER STREET * HAVERHILL, MASSACHUSETTS 


Carlton’s exclusive 3-unit power-operated 


mechanical clamping of arm, head and column 


is easier, faster and costs less to operate 


is used to actuate mechanical 
clamping devices on arm, head and column of Carlton 
radials. Once any of these units is clamped or unclamped, 
mechanical devices hold them in position until the electro- 
hydraulic power is applied again. 

Electric power is used only when clamping or unclamp- 
ing ... results in noticeable savings in electric power 
consumption, 

The hydraulic pressure required in Carlton electroe 
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hydraulic clamping systems is comparatively low . . . so 
that there is positively no leakage of oil from any unit. 
Each unit has its own individual oil reservoir... and the 
oil from the Arm reservoir is used to lubricate the Column. 

Due to the use of electrical interlocking, overload relays 
and safety valves, it is impossible to overload Carlton 
electro-hydraulic clamping systems either electrically or 
mechanically, 
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H 
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ai, test 


es CENTRALIZED CONTROLS: 
All controls necessary for quickly 
and accurately locating the drill 
1 from one hole to the next are central- 
6 ized at the head... . all located with- 


in the spread of a man’s hand, 


only Carlton brings you all tht@e radial drill advantages: 


* CENTRALIZED CONTROLS (see above). 


POWER CLAMPING: column, 
arm, head (see opposite page). 


« LOW HUNG DRIVE .. . drives on 
largest diameter of the spindle . . . 
permits maximum torq trans- 
mission with a minimum of 
spindle twist. 

¢ FREE AND EASY RUNNING... thanks 
to the generous use of tapered 
and straight roller bearings and 
ball bearings. 


¢ EASY TO MAINTAIN . . . parts jig 
machined for absolute inter- 
changeability. 


© THE RIGHT RADIAL for you: select 
your Carlton from among 5 
models, 26 different arm and 
column sizes. Why not send for 
descriptive bulletins today? 


te 
es 


THE CARLTON MACHINE TOOL CO., CINCINNATI 25, OHIO 
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Use the Correct... 


LE ARMSTRONG TOOL HOLDERS 


to increase pieces, production and profits! 


Because they do their work so well, without repairs, 
maintenance or replacement . . . because they last for 
years and have become as much a part of everyday 
operations as steel itself, the importance of using the 
correct type and size ARMSTRONG TOOL HOLDER 
for each operation, is frequently overlooked. It should 
always be remembered that by controlling the cutting 
point, ARMSTRONG TOOLS control both the pro- 
ductivity and efficiency of every lathe, planer, slotter, 
and shaper in most shops. 


Tools so vitally situated, no matter how trouble-free, 
deserve periodic checking . . . checking to see that the 
correct size and correct type ARMSTRONG TOOL 
HOLDER is being used for each operation: checking 
to be sure that you are taking full advantage of the 
newer additions to the Armstrong System—the special 
types for ARMIDE (Carbide Tipped) Cutters, others 
for ARMALOY (Cast Alloy) Bits and Blades; the 
newer “spring” form threading tools and cutting-off, 
etc., etc. 


Write for a recent ARMSTRONG Catalog and 
check your tooling of each operation. 


ARMSTRONG BROS. TOOL <0. 


“The Tool Holder People” 
5213 WEST ARMSTRONG AVENUE * CHICAGO 30, ILLINOIS 
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‘Model 514 »¢ Capacity: From 5 
14” solids, round bars or tubing 


Model 223. 
Abrasive Cutt: 


Capacity: Up to 2” dia. solids, 
4” dia. tubing i 


Model 406 Abrasive C 
” dia. solids 


Quick cut-offs save you money—here’s how... 


By rapidly cutting stock that takes 
much longer by other cutting methods, 
CAMPBELL Abrasive Cutters reduce your 
labor costs and the number of machines re- 
quired. They make quality cuts on alloy and 
high carbon steels. Close tolerances, smooth 
finish and straight cuts can be made, resulting 
in large savings of material. Cuts all types of 
stock without hardening and with minimum 
of burr. 

It will pay you to remember these CAMPBELL 
features: 
1. Superior Sales Engineering Service 
CAMPBELL engineers, experienced in every type 


of cutting problem, are available for consultation 
on YOUR cutting problems. 


Write today for Bulleti. DH-301 on Campbell Abrasive Cutting Method 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 


2. Economy and Speed of Operation 
CAMPBELL Abrasive Cutters are built to do every 
type of cutting job with the utmost accuracy, 
efficiency and economy. Cuts are smooth and 
practically burr free. 

3. Complete Line of Standard Machines 
CAMPBELL Abrasive Cutters are available in the 
widest variety of styles and models. They are 
fully automatic and semi-automatic. Have many 


exclusive features. 


Consultation with trained CAMPBELL engi- 
neers will cost you nothing. Let them show 
you how the addition, or substitution, of the 
right abrasive cutter can increase your output 
per man-hour. It could be the most profitable 
move you ever made. 
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sOUTH BEND | ‘TURRET LATHE 


Cost-Cutting Versatility 


This precision turret lathe will cut your machining costs on small 
parts. Built-in accuracy, ease of operation and a wide range of speeds 
and feeds insure high production and close tolerances. Practical 
attachments simplify tooling the lathe for jobs which might other- 
wise require special fixtures. What’s more, your least experienced 
operator will soon be a top producer on the 1000 Turret Lathe — 
it’s that easy to run. Find out how this versatile turret lathe can 
improve your machining — send coupon now. 


Power Longitudinal Feeds 
0836” 
Collet Capacity eck Power one Feeds .70 


to 1357 r.p.m. to 480 per inch 


$1 574. ree} CL1006Z illustrated, less miotor, controls, draw-in collet chuck, splash 
f.0.b, factory pan, coolant pump. Time terms: 10% down, balance 12 or 18 months. 


Can | get it ? ' PLEASE SEND INFORMATION CHECKED: 
When? How? 


Yes—you can get most any South 
Bend product immediately from our 
distributor's stocks im principal cities. items not 
stocked, shipped promptly trom factory 9” and 10” 10” to 16-24” Collet 
Three ways to order: BENCH LATHES FLOOR LATHES C PRESSES TURRET LATHES 
1. See or telephone nearest distributor. 
2. Order by mail from your distributor. een 
3. If no distributor is nearby, order | 
direct from factory 
South Bend machine tools with accessories moy be Street City & Stote 
purchased on convenient terms up to 18 months 


@ 
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INTERNAL 
RACKS 

SPROCKETS 
KEYWAYS 


§6-page 
Catalog 


of tools for 
making 


HERRINGBONE SPUR 
STRAIGHT BEVEL ZEROL 


SPIRAL BEVEL 
ACME SCREWS 
SPLINES 


Here’s the Way You Can Save Money on Gears 


During the many years BRAD FOOTE has make thousands upon thousands of gears 
been making gears, we have accumu- to order. With this stock of tools, we are 
lated a large variety of hobs, cutters, able to do just about any gear cutting 
and broaches which we have used to job you may have. 
By laying out your gears to be made with these tools, 

you can get what you need quicker ...and cheaper 
Write today on your company letterhead needed by gear designers. You'll find it 
for a free copy of this big catalog which convenient to use, and it will save you 
shows all the important specifications money on the gears you buy. 


IMPORTANT NOTE: If you now make your own gears, ask for a copy anyway. 
You may find that it is cheaper for us to make them. 


1309 South Cicero Avenue « Cicero 50, Illinois 
Bishop 2-1070 Olympic 2-7700 TWX: CIC-2856-U 


Lemont, Iilinois 


Brab Foote GEAR WORKS, INC. 


AMERICAN GEAR & MFG. CO. + PITTSBURGH GEAR COMPANY 


subsidiaries Phone: Lemont 920 Phone: SPaulding 1-4600 
Pittsburgh 25, Pennsylvania 
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you make 


tri 


your plant? 


FINISH TRIM DIE 


ELECTRODE ELECTRODE MACHINING...........8 hours 
will show you how CUTTING TIME.........00.ceeee007 hour 


WL 
742 N. Rochester Road Clawson, Michigan 
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The Gear Business has always seemed to 
attract colorful and positive characters. Like 
George B. Grant, the Dean of Gear Makers 
in the Gay Nineties. t 

Sixty years ago he gave industry a few cen, CUTTING 
gems of philosophy in what he referred to 
as his Treatise on Gears. 


For Instance: 


Fibre gears are quieter and softer than metal, and 
raw-hide is still quieter and less durable. Raw-hide 
and fibre are gocd at high speed, but unsuitable for 
heavy strains. 


Ue I Am Not Responsible 


for Any Mistake: even if | make it na A Fit = is guaranteed only when I have 


the parts to be fitted. | ream a hole with a one inch 


myself, if it could have been prevented by sending 
me working drawings or good sketches. If you make 
me guess, you must take the responsibility. A poor 
drawing is better than none. 


Unless Otherwise 
Described: every gear ordered is @ cut spur 


gear of cast iron, and it will have such diameter, 
pitch, face, hole, hub, and quality as | happen to 
think most desirable. Describe what you want and 


reamer, for example, but do not guarantee that it 
will fit your one inch shaft. 


GE Estimates: cute nothing is 


saved by getting an estimate. A low price means a 
cheap piece of work, here or elsewhere. 


GE Steel Castings: ore generat 


full of blow holes, and it takes a long time to get 
them. A cast iron gear of wider face is as strong 
and cheaper.” 


that you will get, but if you omit any detail | may 
write to you for the information required or | may if Mr. Grant could only have 
guess at it and go ahead. 

run a sound test on RED 


SPUR AND HELICAL RING Shaved Gears. 
«GEAR SPECIALISTS 

ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


| NATIONAL BROACH & MACHINE Co. 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Call on Wales-Strippit 
engineers before put- 
ting holes in angles, 
channels, sheets by 
any other method. 


BLOOMER HEATING & VENTILATING CQO. 
Contractors - Fabricators 
CHICAGO 
“NOT ONLY PAID FOR THESE fp February 26, 1954 
WALES UNITS AND THE PRESS 
BRAKE BUT ALSO MADE OUR 
NORMAL PROFIT ON THE JOB” Oak Park, Illinote 


Attention: Mr. Homer C, Gray 
Gentlemen: 
ee ¢ Very seldom in the operation of # fabricating plant have I come 
“SETUPS WITH WALES UNITS 
ARE & TIMES FASTER THAN é 
OUR FORMER GANG PUNCH- cer gong punching sethed’ of ond after we received 


ed ti & the order as low bidder, I investigated and bought Wales Unites. 
ING METHODS » In addition, we purchased another press brake, The cost recorde 
snow that we not only paid for these Wales Units and the press 
brake with this one job but aleo made our normal profit on the 
ob, We also bettered our delivery estimate by six weeks, Since 
the completion of this first order I have been using these same 
Wales Unite on similer jobs, 
“ABLE TO DOUBLE THE RATED . Wy experiences have proven that setups with Wales Units are eight 
tines faster than our former geng punching sethods, Press down- 
PRESS CAPACITY BY STAGGER Z time between setups is practically eliminated by mounting these 


ING SHUT HEIGHT OF WALES Unite on templates outside the press and just plecing the entire 
i @sseably on the press bed, ready to start punching 
UNITS WITH CAPS ON TOP OF ™ 
“ " We were able to double the rated press capacity by staggering the 
PUNCHES shut height of Wales Units with caps on top of punches, Your 
Wales Unite eliminate stripping probless, spoiled work from ie- 
proper etripping end broken punches. 
2 - I thought you would be interested in these highlights of ay expe- 
“ELIMINATE STRIPPING PROB- ‘fe rience with your tooling equipment and eo I am enthusiastically 
passing slong to you the resulte of my experiences with Wales 
LEMS, SPOILED WORK FROM Hole Funching Units, I em aleo enclosing photographs of your 
IMPROPER STRIPPING, AND ee : equipment in operation, 
BROKEN PUNCHES” Very truly yours, 
# BLOOMER HEATING & VENTILATING COMPANY 
Elite 
Plant Superintendent 


This letter from Bloomer Heating & Ventilating Company Write for the fully-illustrated, functionally colored cata- 

points out typical time saving and money saving advan- logs that completely describe Wales Hole Punching Units. 

tages that are also experienced by the thousands of users 

of Wales Hole Punching Units WALES-STRIPPIT CORPORATION 
Patented, independent, self-contained Wales Units per- George F. Wales, Chairman 

mit the same group of units to be used and reused in un- 375 Payne Avenue, North Tonawanda, N. Y. 

limited hole punching setups without aligning punches and (Between Buffalo and Niagara Falls) 

dies in the press. Wales-Strippit of Canada Ltd., Hamilton, Ontario 


Specialists in Punching and Notching Equipment 


302—MACHINERY, May, 1954 


é 
BAER oF WITS 
ONE™ 
4 
‘ 
a 
A 
anys plant.with work in 4 
: type "Cs" Hole 
: Pt For more information on products advertised, use Inquiry Card, page 247 


Now, Art Steel Company, one of the lead- 
ing manufacturers of steel office equipment 


— Steelmaster — credits Bliss with an im- 


portant role in its progress. For Art Steel 
has looked to Bliss since 1923 for engineering counsel 
and the right press for each operation. Seventy-three 
Bliss presses making up 97% of Art Steel’s press 
equipment attest to the fact that Bliss has justified 


this confidence. 


Asked why the continued preference for Bliss 
presses, Art Steel officials sum it up in one word — 
“dependability”. 

And that’s why hundreds of sheet metal plants 
throughout this country and abroad specify Bliss 
presses more than any others. Whether your require- 


For more information on products advertised, use Inquiry Card, page 247 
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ments involve mechanical or hydraulic presses... 


high speed or normal speed . . . straight side or gap 
frame .. . it pays to call for a Bliss engineer. He can 


show you why Bliss belongs in your press room, too. 


E. W. BLISS COMPANY, CANTON, OHIO 
E. W. Bliss (England) Ltd., Derby, England 
E. W. Bliss Company (Paris), St. Quen sur Seine, France 


U. S. Plants in Canton, Salem and Toledo, Ohio; and Hastings, Michigan. Branch 
offices in Chicago, Cleveland, Dayton, Detroit, Indianapolis, New Haven, New York, 
Philadelphia, Rochester, Toledo; and Toronto, Canada. West Coast Representatives: 
Moore Machinery Co., Los Angles and San Francisco; Star Machinery Company, Seattle. 
ghout the world. 


Other representatives th 


on your press 
is more than a name 
... it’s a guarantee! 
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How a little talk 
. (with the right person) 


: 


stopped a lot 
of chattering 


@ Chattering and scoring of ways was causing trouble for 
the Elkin Tool and Manufacturing Company of Detroit. The 
trouble was noted on a big planer operating under ex- 
tremely heavy loads. 
Here’s how a little talk with the right person helped clean 
up the trouble. A Standard Oil lubrication specialist was 
consulted and he recommended the use of Stanway No. 95, 
a good stable oil having extreme oiliness and containing a 
tackiness agent. Result: smooth operation, complete elim- 
ination of chattering and scoring. 

Stanway Industrial Oils were developed to meet the 
extreme oiliness requirements of certain machine tools 
customarily operating under very heavy loads. They are 
also recommended for other severe operating conditions 
where sliding friction poses a lubricating problem. STANWAY 
Industrial Oils are part of a complete line of industrial oils, 
cutting oils and coolants that serve all industry. 

No matter how special your problem may be, there’s a 
Standard Oil product to solve it. There’s also a near-at- 
hand Standard Oil lubrication specialist to help you select 
and apply the right one. To obtain his services call the 

- Standard Oil office nearest you, or write: Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


The right person in this case was E. F. Asche- 
meyer, typical member of the corps of lubrication 
specialists located in Standard Oil offices through- 
out the Midwest. Aschemeyer put his practical 
experience and special training to work to help 
the Elkin Company solve their problem success- 
fully. You too, can get this kind of expert help on 
your lubrication problems when you call Standard. 


STANDARD OIL COMPANY 


(Indiana) 
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eAvailable in 250 to 1200-ton capacities 


eHigh-production speeds—up to 35 strokes per 
minute! 


eLonger power strokes—up to 6”! 
TOOLING SPACE OPEN ON 3 SIDES! 


ePrecision built with rigid electrically welded steel 
plate frame 


Put your heavy jobs on this pay-off production 
basis— 


WRITE TODAY FOR BULLETIN 3650! 


BUFFALO FORGE COMPANY 


440 Broadway Buffalo, N.Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
DRILLING PUNCHING SHEARING BENDING 
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TO PUNCH, SHEAR 
OR BLANK AS 
MANY AS 592 
PIECES PER MINUTE! 
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Mr. and Master Mechanics 


This is Dad's special day .. . Family Open House at Lodge & Shipley... 
time when he can show off to his youngster. Perhaps making lathes 
doesn't seem as thrilling now to the boy as being a baseball star, 

but Son's impressed with the “wonderful” lathes ... and Dad's beaming. 


The youngster is like the thousands of Lodge & Shipley lathe users who for decades 
have been impressed by the results of craftsmanship like his Dad's. 

They translate the boy’s words of wonder into more specific 

terms like ‘time savings and cost cutting.”’ They see in the intricate 
Lodge & Shipley headstock, with its 599 precision parts, 
workmanship that won't make headlines . . . but will help 

in the struggle against ever-rising costs. 


Why not let us send you a file of case histories and 
other information on more profitable production 
with Lodge & Shipley Lathes. st. 


Just write The Lodge & Shipley Co., 
3055 Colerain Ave., Cincinnati 25, Ohio. 


lodge L Ghipley 
...gour vovce-ccal choice! 
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MULTI-STATION FIXTURING GIVES 


Continuous Low Cost Production 


on this New 
BESLY-BOWEN 
GRINDER 


One Fly Wheel Housing 


—Ground on Three Surfaces 


—EVERY 72 SECONDS! 


That's the production achievement of this Model 718 we & 

Bowen Radial Head Face Grinder, used to grind automotive fly 

a wheel housings. Accuracy is also noteworthy. With approximately The 718 Besly-Bowen — a new 

; 3/32-in. of stock removed from each face, work is held parallel kind of surface grinder with s PP 

ie within .003, flat within .005 and to size within .010. these features: 
Multi-station grinding is one important reason for this per- @ Multi-station Fixturing Permits Continuous : 
formance. Two stations, each consisting of a 40-in. diameter Operations—-Ne In- 

een Loading and Grinding 

rotary table holding three pneumatic clamping fixtures, are used e i 
with this grinder. At each of the fixtures, a different face of the © 
fly wheel housing is presented to the grinding disc; this results ©@ Automatic Size Control 
in a completely ground housing with each cycle of the grinder. @ Fixturing Flexibility Ty 
While grinding automatically proceeds at one station, the op- © Single, Massive Slow-Moving Bearing In- ” 
erator is free to unload, clean and reload housings at a second sures Accuracy with Four-Way Compound 
rotary table. Grinding is continuous at alternate stations with Movement . . . Up — Down — Back and Y 

(i no time lost for loading and unloading. The fly wheel housings _— > 
are ground accurately and quickly without distortion because of ° = Wet Grinding System—Free from Flying “* 
the controlled progressive grinding cycle. 
Where high volume and precision in a sequence of grinding Write of This 
operations is your problem, it will pay to investigate the Besly- Availabie in at models from 5-100 H.P. 

4 Bowen line. Write for a full description. 


B E Ss LY-W E L is E = BESLY GRINDERS and ACCESSORIES 


CORPORATION & BESLY TAPS, DRILLS, REAMERS, END MILLS 
Established as CHARLES H. BESLY and COMPANY in 1875 BESLY-TITAN ABRASIVE WHEELS 


112 Dearborn Avenue, Beloit, Wisconsin 
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at Eastman Kodak Company 


Danly Die Sets play an important role in the manufacture of 
Eastman’s popular new Brownie movie camera and Brownie 
movie projectors . . . latest in the Eastman line that Danly Die 
Sets have helped build all through the years. Used to mount 

high precision dies, Danly Die Sets help bring “master die” 
accuracy to every finished part. But Danly Die Sets do more. . . 
even before a press run ever starts. They make tooling-up easier, 
faster—save you many, many hours in the die shop. And once 
in production, these same Danly Die Sets do their share to 
maintain non-stop production . . . save down-time . . . increase die 
life. And remember, Danly Die Set service is as quick and 
convenient as a phone call. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 


STANDARD OR SPECIAL 
— 


PICK THE DANLY BRANCH NEAREST YOU! 


*CHICAGO 50 2100 S. Laramie Avenue 
*CLEVELAND 14 1550 East 33rd Street 
*DAYTON 7 __ 3196 Delphos Avenue 
*DETROIT 16 1549 Temple Avenue 
*GRAND RAPIDS 113 Michigan Street, N.W. 
INDIANAPOLIS 4 5 West 10th Street 
*LONG ISLAND CITY 47-28 37th Street 


*LOS ANGELES 54 Ducommun Metals & Supply Co., 
4890 South Alameda 


MILWAUKEE 2. 111 E. Wisconsin Avenue 
*PHILADELPHIA 40 511 W. Courtland Street 
*ROCHESTER 6 Rutter Street 


*Indicates complete stock. 
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To find heedings easily, look for capital letters at top of eoch page to denote locations. 


ABRASIVE CLOTH, Belt 


Carborundum Co., Buffalo Ave., Niagara Falls, 

Walls Sales Corp., 333 Nassau Ave., Brooklyn 


ABRASIVES 
See Discs, Abrasive 


ABRASIVES, HONING 


Barnes Drill Co., 814 Chestnut St., Rockford, 
tit 


ABRASIVES, Polishing, Tumbling, Etc. 
Canam Co., Buffalo Ave., Niagara Falls, 


sites Co., 1 New Bond St., 
Mass. 


Worcester 6, 


Simonds Abrasive Co., Tacony and Fraley Sts., 


Bridesburg, Philadelphia, Pa. 


ACCUMULATORS, Hydraulic 


American Steel Foundries, Elmes Engineering 
Div., Paddock Rd. 
Cincinnati, Ohio 


and Tennessee Ave., 


To Make SURE That YOUR 


CLUTCH Application 


Before you approve the blueprint for your 
next model — double check to make sure it 
includes the latest improvements you can 
build into your product with the right type 
and size ROCKFORD CLUTCH. It will pay 
you to consult our engineers concerning 
technical clutch advances that will give you 
and your customers the advantages of better 


power transmission control. 


ROCKFORD CLUTCH DIVISION 


A 410 Catherine Street, Rockford, Illinois, U.S. 
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Is RIGHT 


Send for This 
Handy Bulletin 


Shows typical 

installations of 

ROCKFORD 

CLUTCHES 

and POWER- 

TAKE-OFFS. 

Contains dia- 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 


complete specifica- 
tions. 


Baldwin-Lima-Hamiiton Corp., Philadelphia, 
a. 

Bethlehem Steel Co., Bethlehem, Pa. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

a” te Erie Engrg. Corp., Kenmore Sta., Buffalo, 


epee Engineering Co., Alliance, Ohio 

Inc., 1402 Oakman Bilvd., Detroit, 
ic 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


AIR HOISTS—See Hoists, Air. 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc,. 


ALLOY STEELS 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Columbia Tool Steel’ Co., Lincoln Hwy. & State 
St., Chicago Heights, lil. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York 1, N. Y. 

Firth Sterling Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

—— Steel Corp., Union yea Steel Div., 
epublic Bldg. Cleveland, Ohi 

Ryerson, Joseph Son, Inc., 2558 W. 16th 
St., Chicago 18, WW 

U. S. Steel Corp., Carnegie-IIlinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

—- Lovejoy & Co., Inc., Cambridge, 

ass. 


ALLOY STEELS, High Temperature 
Inc., 3113 Forbes St., Pittsburgh 
30, Pa. 


ALLOYS, Non-Ferrous 


American Brass Co., 25 Broadway, New York. 

Haynes Stellite Div., Union Carbide & _ 
orp., 30 E. 42nd St., New York, N. 

Mueller Brass Co., Port “Huron 35, ‘Mich 

Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


ALLOYS, Zinc 
ao apier Zinc Co., 160 Front St., New York, 


ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 

Amco Gage Co., 19760 W. 8 Mile Rd., 
Detroit 19, Mich. 

Beaver Tool & Engineering Corp. (Arbors, only), 
2850 Rochester Rd., Box 429, Royal Oak, 
ic 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Chicago-Latrobe Twist Drill Works, W. 
Ontario St., Chicago, Ill. 

Cleveiand Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Danly Machine Inc., 2107 $. 52nd 
Ave., Chicago 50, 

Erickson Tool Co., 5309 Hamilton, Cleveland, 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Gorton, George Mch. Go., 1110 W. 13th St., 
Racine, Wis. 

Jacobs Mfg. Co., West Nartiord, Conn 

Kempsmith Machine Co., S. St., 
Milwaukee 14, 

Keo Cutters, 19326. ‘Woodward, Detroit, Mich. 

te ye Tool Co., 11200 Madison Ave., Cleve- 
lan 

National Teist Drill & Tool Co., Rochester, 
Mich. 

(Continued on page 312) 
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"MASTER 24” and 30” Disc Grind- 
~ MASTER Prete and Sanders for Wood, Metal 
Contour Grinding of Metal aie 


MASTER Spindle Sanders for 
The Kindt-Collins Company has over 40 years Contour Sanding of Wood, 
experience in the industrial field. We have pioneered Metal and Plastics 
in the design and manufacture of many different 
types of machinery and equipment, that 
have received wide acceptance for 
their ability to increase shop 


MASTER Dust” Collecting 
Units for Individual Ma- 
chines or Combinations of 
Machines production, precision and profits. 
ie Write for illustrated booklet 
showing the complete 
Kindt-Collins line of machinery. 


DEALER INQUIRIES 
INVITED! 


MASTER Ventomatic Air Con-- 
trol Valve for increasing 


THE KINDT-COLLINS COMPANY 


12653 ELMWOOD AVENUE e CLEVELAND 11, OHIO 


Manufacturers of Pattern Shop Supplies « Industrial Suppltea « 
— Eguipment « Dust Collectors « Dowels « War Products « Fillets 
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Product Directory 


1 Easy-to-Reach Ratchet Cap. A 
Lufkin Exclusive! With the ratchet 
right in the cap you can still take 
"one-hand'’ measurements. 
Ratchet is completely enclosed 
protecting it from dirt and grit. 


Big, Sensitive Direct-Feel Thimble. 


Perfect Balance in Shorter Length. 


2 


Non-Glare Satin-Chrome Finish — 
easier reading in either bright or 
poor light. 


5 Easy-to-Read Markings Widely 
Spaced on Big Barrels. Circum- 
ference of the new barrel has 
been increased nearly 20%— 
wider spacings between gradua- 
tions make it easier to estimate 

tenths of thousandths. 


Rapid Reading — Big Numbers 
Mark Every Thousandth. Gradua- 
tion lines are longer and clearer. 


7 Slip-proof Black Crackle Finish on 
Frame. A Lufkin Exclusive. This 
durable and attractive finish 
makes the micrometer easiest to 
handle, especially when hands 


Designed by 


[UE KIN 


easiest and most accurate to use. 


anvil and spindle faces. 
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me Big Barrel Micrometers 
have 7 Big Features 


for Faster, Easier, more 
Accurate Measurements 


This new micrometer is designed to make it the best balanced, 


Lufkin micrometers are the 


easiest to adjust, too —~the reading line always keeps its orig- 
inal position directly in line of vision, and the thimble doesn't 
cover measurements on the hub. Hardened and ground one 
piece spindle. Micro-lapped anvil and spindle faces. Tapered 
frame for use in restricted space. Available with carbide-tipped 


906 BUY [UEKIN TAPES RULES PRECISION TOOLS 
FROM YOUR DISTRIBUTOR 

THE LUFKIN RULE COMPANY, SAGINAW, MICHIGAN 
132-138 Lafayette Street, New York City @ Barrie, Ontario 


Pratt & Whitney, weet Hartford 1, Conn. : 
Scully-Jones & Co., 1903 Rockwell St., Chi- 


cago 8, lil. 
Supreme Inc., 2222 So. Calumet, 
Chicago 16 


Union Twist Athol, 
Woodward Bivd., 


Western Tool a Nifg. Co., 1640 E. Wheeler St., 
Springfield, Ohio. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


BABBITT 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 
Chicago 18, Ill. 


BALANCING EQUIPMENT 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Gisholt Machine Co. (Static and 
1245 E. Washington Ave., Madison 10, Wis. 

Keller Tool Co., Grand Haven, Mich. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Orban, Kurt, oo, Inc., 205 East 42nd St., 
New York 

Pope Machinery’ Haverhill, Mass. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

etroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, 

Thor Power Tool Co., Aurora, Ill. 


BALLS 


Kennametal, Inc., Latrobe, Pa. 


BARS, Phosphor Bronze 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toiedo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 


BARS, Steel 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Pa. 

Carpenter Steel Co., ‘Reading, P: 

Columbia Tool Steel Co. Lincoln Hwy. & State 

Crucible cf America, Chrysler Bldg., 


New York, N 
Sterling “3113 Forbes St., Pittsburgh 


Pa. 
Resublic ‘Steel Corp., Union Drawn Steel Div., 
(Cold Drawn), Republic Bidg., Cleveland, 


hio. 
Ryerson Joseph T., . Son, Inc., 2558 W. 16th 
Chicago 18, 
Tubing Div. Columbia Sttel & 
0. Box 1557, Pittsburgh 


a 

Timken Roller Bearing Co., Canton, Ohio. 
U. S. Steel Corp. (American Steel & Wire Co. 
iv., Carnegie-Iilinois Steel Corp. Div., 
Co. Div., Tennessee Coal, 


Iron & R. R. Co. Div.), 436 7th Ave., Pitts- 
burgh, Pa 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


BASES, Machinery Welded 
Mahon, R. C., Co., 6565 E. 8 Mile Rd., Detroit 
ich. 


’ 
Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 


BEARINGS, Babbitt 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Ave., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Po. — 

— -Belt Co., 2410 W. 18th St., Chicape 8, 


BEARINGS, Ball 

Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3200 Main ‘St., North 
Quincy, Mass. 

Fafnir Bearing Co., New Britain, Conn. 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mic 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

Div., General Motors, Bristol, 


Nise "Ball Bearing Co., Nicetown, Philadelphia, 
a. 
Norma-Hoffman Bearings Corp., Stamford, 


onn. 
Torrington Co., Torrington, Conn. 
(Continued on page 314) 


For more information on products advertised, use Inquiry Card, page 247 
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in the driver’s seat 


WITH 


Here is an outstandi ple of how Potter & Johnston Automatic 
Turret Lathes, plus Pas Tooling, puts you in the driver's seat—right out 
in front of competition. The versatility of the 3-U Speed-Flex permitted 
mounting the cutting tools in the revolving spindle and chucking the 
work pieces in the Turret during machining time. 


Machine loading time was eliminated, costs lowered, and production 
greatly increased by the use of air operated chucks on each of the six 
turret faces. The operator simply inserts the work piece in the open 
jaws, a stationary air-cylinder (operated by the dog-drum) automati- 
cally controlling chuck opening and ejection, and chuck closing. Turret 
indexing is automatic, rapid and accurate. Idle cutting time is reduced 
to a minimum . .. the fast, rapid-traverse mechanism moving the turret 
slide quickly to within 44" of feeding position. 


You too can benefit from this combination. At no obligation, send 
today for your copy of the 3-U Bulletin No. 145 . . . or ask our Tool 
Engineers to submit recommendations based on your own prints or 
sample parts. 


Potter a JoHNSTON Co. 
PAWTUCKET, RHODE ISLAND 
SUBSIDIARY OF 


Pratt a WHITNEY 


DIVISION NILES ~ BEMENT ~ POND COMPANY 


For more information on products advertised, use Inquiry Card, page 247 


Porter 1 JOHNSTON 


American Bosch manufactures small electric motors 
used in seat 


di + 


mech 


and other passenger cars. The aluminum housings 
required are machined at 170 pieces per hour. 


for Lincoln-Mercury 


MACHINED SURFACES ARE INDICATED BY HEAVY LINES 


WRITE DIRECT OR CONTACT YOUR 


MEARESY “RATT & WHITNY BRANCH 


PHILADELPHIA 


NGHAM BOSTON © CHICAGO 
CLEVELAND © © NEW YORE 


PITTSS! 
SAN PRAMCISCO © ST. LOUIS 
EXPORT DEPT,, PAWTUCKET, &. 1. 


AGENTS: DAL 


THE STANCO CO., 
WESEE! 


INDORFF, & CO. 


WESTER 
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BEARINGS, Bronze and Special Alloy 
Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 
Johnson Bronze Co., New Castle, Pa. 

Link Belt Co., 2410 W. 18th St., Chicago 8, 


BEARINGS, Lineshaft 


Fafnir Bearing mt New Britain, Conn. 


Link-Belt Co., 519 N. Holmes Ave., Indian- ‘ 
apolis 6, Ind. 
Orange Roller Bearing Co., Inc., Orange, N. J 
Standard Pressed Steel Co., Jenkintown, Pa. 


BEARINGS, Needle 
Kaydon Engineering Corp., 
Muskegon, Mich. 

Orange Roller Bearing Co., Inc., Orange, N. J. 
Torrington Co., Torrington, Conn. 


McCracken St., 


BEARINGS, Roller 

Ball & Roller Bearing Co., Danbury, Conn. 

Fafnir Bearing Co., New Britain, Conn. 

Hyatt Bearings Div., Harrison, N. J. 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind. 

Marlin-Rockwell 402 Chandler Blidg., 


Jamestown, N. Y. 
Norma-Hoffman Bearings Corp., Stamford, 


Single jig boring projects 
such as this jet aircraft 
fixture. 


Conn. 
Orange Roller Bearing Co., Inc., Orange, N. J. 
Rollway Bearings Co., Inc., 541 Seymour St., 

Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio. 
Torrington Co., Torrington, Conn. 


Jig boring a master fixture 

section for jet aircraft. Bush- BEARINGS, Self-Lubricating (Oilless) 
were fitted to multiple Bunting Spencer and Carl- 
oles with * ton Aves., Toledo, io. 

rate to paces accu Johnson Bronze Co., New Castle, Pa. 


F inal inspection of one of four 
fixture sections for jet aircraft. BEARINGS, Tapered Roller 
This master fixture measures Kaydon Engineering Corp., 


18 feet when fully assembled. Muskegon, Mich. 
oller Bearing Co., Canton, Ohio. 


McCracken St., 


Timken 
Torrington Co., Torrington, Conn. 
Production jig boring 
projects such as thou- 
rust 
san 4 
-— ds of these pre Ball & Roller Bearing Co., Danbury, Conn. 
cision components. Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
« 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio 

Fafnir Bearing Co., New Britain, Conn 

General Electric Co., Schenectady, N. Y. 

Kaydon Engineering Corp., McCracken St., 


} Muskegon, Mich. 
519 N. Holmes Ave., Indian- 
i j H Hy . apolis 6, Ind. 
Or this seemingly impossible assignment: To bore over 148 Marlin-Rockwell Corp., 402 Chandler Bldg., | Ot 
Jamestown, N. Y. | 
Nice Ball Bearing Co., Nicetown, Philadelphia, 


— size holes at different angles, holding rigid relative 
tolerances into precision alloy casti S 
stings, completed value of ns i 

which, was over $5090 each. 

Orange Roller Bearing Co., Inc., Orange, N. J 
pa relying on B. Jahn every day to lick their real Rollway Bearing Co., ine, racuse, 
mken Roller Bearing Co., Canton, Ohio. 
_ ~~ ems. Investigate the facilities at B. Jahn. 16 of the Torrington Co., Torrington, Conn. 
atest jig borers, every size, manned by master toolmakers and 


piloted by the best engineering brains available. 


ave’ Phoduction Economy / BELT SHIFTERS 
: Standard Pressed Steel Co., Jenkintown, Pa. 


SEND FOR FACILITY LIST 
AND LITERATURE — 
REQUESTS FOR 


BELTING, TRANSMISSION 
Houghton, E. F. & Co., 303 W. Lehigh Ave., 


QUOTATIONS WILL BE 
HANDLED PROMPTLY Philadelphia, Pa. 
Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT (Continued on page 320) 


For more information on products advertised, use Inquiry Card, page 247 
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1911 Pages 
Thumb Indexed 


Postpaid in U.S. 


Does Your Present Handbook Provide You With 
This Vital Gear Information? 


Formulas and Tables for Fine-pitch Gears 


Formulas and Tables for Addendums, 
Dedendums, and Other Dimensions of 
Hobbed, Shaped and Pre-shaved Gears 


Measurement and Control of Backlash 
in Gears 


Recommended Backlash for All Types 
of Gears 


Revised Gleason Systems of Straight and 
Spiral Bevel Gears 


Formulas, Charts and Step-by-Step Proce- 
dure for Designing Bevel Gears 


American Standard Fine-pitch Worms 
and Worm Gears 


Profile and Pressure Angle Corrections 
for Cutters and Grinding Wheels Used 
to Produce Fine-pitch Worms. 


This is only part of the mew information in 
the big 219-page section covering spur 
gears, bevel gears, worm gears, helical and 
herringbone gears. Throughout this section 
are charts, tables, formulas and worked-out 
examples for which MACHINERY'’S HAND- 
BOOK has long been famous. 


Important highlights of some 
of the new and revised subjects 
in the 15th Edition. 


American Standard Fine-pitch Gears 


Tooth form; tooth parts (20 to 200 
D.P.); formulas for dedendums and 
root diameters of fine-pitch gears that 
are hobbed, shaped or pre-shaved; di- 
mensions required when using en- 
larged fine-pitch pinions for standard 
center-distance system or enlarged 
center-distance systems; classification 
according to quality; and tolerances 
for 20-degree involute fine-pitch gear 
blanks. 


Backlash in Gears 


Recommended backlash with tables for 
American Standard spur, helical, her- 
ring-bone and bevel gears, American 
Standard 20-degree involute fine-pitch 
gears, Gleason system straight, zerol 
and spiral beval gears, and Gleason 
hypoid gears. 


Dedendums and Root Diameters for 
Hobbing, Shaping and Pre-Shaving 
Spur Gears 


Formulas and tabulated data for a 
wide range of pitches covering recom- 
mended dedendums and root diameters 
of hobbed, shaped and _ pre-shaved 
141/,- and involute full 
depth, 20-degree involute fine pitch, 
and 20-degree involute stub teeth. 


Gleason System Bevel Gears 


Formulas, tabulated data, and design 
charts for Gleason straight and spiral 
bevel gears for all types of industrial 
applications. Design of bevel gear 
blanks,- mountings for bevel gears, 
thrust and radial loads. produced by 
bevel gears. Durability and strength 
of bevel gears. Worked out examples 
of bevel gear design. 


American Standard Fine-pitch Bevel 
Gears 


Formulas and tabulated data for di- 
mensions of fine-pitch straight and 
angular straight bevel gears. 


American Standard Milling Cutters 


Definitions of milling cutter terms; 
number of teeth for optimum per- 
formance; dimensions and tolerances of 
standard types of milling cutters; and 
set-ups for grinding clearance angles 
on milling cutter teeth. 


American Standard Single-point 
Tools and Tool Posts 


Standard dimensions of tool shanks, 
tool-post openings, and lathe center 
heights; types of standard tool posts; 
lengths of solid square and rectangular 
tools; sizes of tool shanks; and sizes, 
dimensions, and commercial catalog 
numbers of sintered-carbide tips for 
single-point tools. 


Honing 

Amount and rate of stock removal, 
formula for rotative speeds, recom- 
mended tolerances, and possible ad- 
justments for eliminating undesirable 
conditions. 


Power Brush Finishing 

Characteristics and applications of 
brushing wheels, brushing speeds, and 
adjustments for eliminating undesir- 
able conditions. 


Materials 


Nickel and nickel alloys, titanium and 
titanium alloys, copper-silicon and 
beryllium copper alloys, and revised 
list of chemical elements, atomic 
weights and melting points. 


Tool and Die Steels 


Compositions and properties affecting 
selection of water Caledon oil hard- 
ening, air hardening, shock resistant, 
hot work, and high speed tool and die 
steels. 


American Stondard Involute Splines 


Formulas and tables for classes of fit, 
allowable error, space width and tooth 
thickness dimensions, and pin meas- 
urements. 
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HANDBOOK NEW EDITION 


For forty years . . . through fourteen editions . . . with over a million copies 
sold, MACHINERY’S HANDBOOK has been the indispensable reference 
book for designers and builders of things mechanical. Now in the 15th 
edition with over 400 pages revised and brought up to date, it is ready 
to give you the latest and most authoritative information on present-day 


designing, manufacturing and metalworking practices. 


NEW INFORMATION ON THESE SUBJECTS 


American Standard Reamers 


Dimensions and tolerances for hand 
reamers, rose chucking and _ fluted 
chucking reamers, expansion reamers, 
shell reamers, center reamers and ma- 
chine countersinks, arbors for shell 
reamers, and driving slots and lugs. 


Standard Washers 


Nominal and limiting dimensions of 
plain washers, spring lock-washers, and 
internal - tooth, 
countersunk external tooth lock wash- 
ers. 


Standard Straight Pipe Threads 


Sizes, threads per inch and limiting 
dimensions of straight pipe threads 
for free-fitting mechanical joints for 
lock-nut connections; Dryseal internal 
threads (used without sealer); and 
internal threads in pipe couplings 
(used with sealer). 


Standard Dryseal Taper Pipe Threads 


Dimensions for crest and root modifi- 
cation of standard taper pipe threads 
for. provision of metal-to-metal self- 
sealing joint. 


American Standard Screw-Thread 
Gages 


Thread form, tolerances and wear al- 
lowances for the GO, HI and LO 
thread gages, also formulas for limit- 
ing dimensions of thread gages and 
setting plugs for use with Unified and 
American Standard screw threads. 


American Standard Square and 
Hexagon Bolts and Nuts 


Important changes in dimensions of 
bolts and nuts summarized with table 
showing comparison of old and new 
across-flats dimensions; also numerous 
tables showing sizes and limiting di- 
mensions of standard types. 


American Standard General-purpose 
Acme Screw Threads 


Classes, thread form, allowances, toler- 
ances, limiting dimensions, and pre- 
ferred thread series, of the newly 
adopted General-purpose Acme Screw 
Threads. 


external-tooth, and 


American Standard Stub Acme 
Screw Threads 


Thread form, allowances, tolerances, 
limiting dimensions and preferred 
thread series of the revised Stub Acme 
threads. 


Feeds and Speeds for Gear Hobbing 


Climb hobbing; use of single- and 
multiple-thread hobs; and feeds and 
speeds for roughing with single- or 
multiple-thread hobs and finish hob- 
bing of various types of gears. 


Standard Ball, Roller, and Needle 
Bearings 

Description, designations, ranges of 

standard sizes, boundary dimensions 

and tolerances for standard types of 

ball, roller, and needle bearings. 


A modern handbook is a necessity 
for every man now holding or 
aiming for a responsible job in 
the mechanical industries. 
MACHINERY’S HANDBOOK 
meets this need whether you are 
a designer, a machinist, a mechani- 
cal engineer, a student, a produc- 
tion executive, an apprentice, or 
an inspector. 


Does Your Handbook Give You 
TODAY’S Answers? 


The 12th Edition of MACHINERY’S HANDBOOK was pub- 


lished in 1943—only 11 years ago—but . . 


. 474 pages 


were revised and 96 pages were added to provide new 
material for the 13th Edition in 1946. Then . . . 290 
pages were revised to provide new material for the 
14th Edition in 1949. And now .. . 432 pages 


have been revised to make the New 15th 
Edition better than ever and ready to heip 


you tackle the problems of today. 


—HOW FAR BACK ARE YOU 
IN THE HANDBCOK PARADE? 


- 
vs 
- 
e 
See Complete Contents: 
Page 


MACHINERY’S HANDBOOK 
Ready to Help You on the Job 


Below is a list of 145 main subjects in MACHINERY’S HANDBOOK. These 
main subjects include thousands of items which may be located readily by the 
very complete index. In addition, a special thumb index provides for opening 
the book instantly to any of fourteen main divisions most frequently consulted. 


Mathematics, Mechanics, and Strength of 
Materials 

Mathematical Tables 

Fundamental Mathematicai Principles and 
Formulas 

The Slide Rule 

Logarithms and Logarithmic Tables 

Areas and Volumes 

Solution of Triangles 

Trigonometrical Tables 

Geometrical Propositions and Problems 

Mathematical Signs, Standard Symbols 
and Abbreviations 

Formulas in Mechanics 

Strength of Materials 


Machine Elements 


Plain Bearings 

Ball, Roller and Needle Bearings 
Keys and Keyways 

Splines 

Shafts 

Clutches and Couplings 

Friction Brake Formulas 
Springs 

Cam Design 

Spur Gearing 

Bevel Gearing 

Worm Gearin 

Helical and Herringbone Gearing 
Planetary Gearing 

Ratchet Gearing 

Belts and Pulleys 

Machine Tool Drives 

Chain Transmissions 

Machine Details 

Standard Tapers 

Milling Machine Spindles and Arbors 
Cams for Threading in Automatics 


Small Tools 

Taps and Threading Dies 

Milling Cutters 

Reamers 

Twist Drills, Counterbores, and Boring 
Bars 

Single-Point Tools and Tool Posts 

Straight and Circular Forming Tools 

Knurls 

Broaches 

Files and their Application 

Hacksaw Blades 


Metals and their Heat Treatment 

Steels for Small Tools 

Stock for Screw Machine Products 

Iron and Steel Manufacture 

SAE and AISI Carbon and Alloy Steel 
Numbers and Compositions 

Temper of Steel Strips and Brass Sheets 

Testing the Hardness of Metals 

Iron and Steel Castings 


Heat Treatment Processes for Steel 

Sub Zero Treatment of Steel 

Heat Treatment of Non-ferrous Alloys 

Brass and Bronze Alloys 

Cast and Wrought Aluminum Alloys 

Cast and Wrought Magnesium Alloys 

Nickel and Nickel Alloys 

Titanium and Titanium Alloys 

Copper-Silicon and Beryllium Copper 
Alloys 


Metal Cutting 

Cam Milling 

Tapping and Thread Cutting 

Thread Milling 

Thread Grinding 

Thread Rolling 

Helical Milling 

Broaching 

Knurling 

Screw Machine Feeds and Speeds 

Grinding 

Honing 

Speeds and Feeds for Various Metal 
Cutting Operations 

Tool Grinding 

Cutting Fluids 

Machining Magnesium and Aluminum 

Machining Plastics 

Machining Nickel Alloys 

Abrasive Cutting 

Machine Indexing 

Gear Cutting 


Forming and Joining of Metals 
Extrusion of Metals 

Die Casting 

Precision Investment Casting 

Metal Spraying Process 

Forge Shop Equipment 

Forge Shop Welding Methods ‘ 
Autogenous or Gas Welding and Cutting 
Welding with Thermit 

Electric Welding 

Soldering, Hard-Facing 
Powdered Metal Process 

Patterns 

Punches, Dies and Presswork 
Drop-forging Dies 


Metal Finishing 
Honing Process 

Laps and Lapping 
Power Brush Finishing 
Polishing and Buffing 
Grinding 

Chromium Plating 
Coloring Metals 


Fastening 
Bolts, Nuts and Screws 


Self-tapping Screws 


uds 
Nails and Spikes 
Rivets 

Screw Thread Systems 
Plain and Lock Washers 
Pipe Thread System 


Hoisting 

Crane Chains, Hooks, Eyebolts, and Slings 
Shackles 

Lifting Magnets 

Wire Rope 


Measurement and Inspection 

Checking Gear Sizes 

Measuring Screw Theads 

Measuring Instruments and Gaging 
Methods 

Weights and Measures 

Metric System of Measurement and Con- 
version Tables 

— of Various Metal Shapes and 

ar 


Allowances and Tolerances 

Allowances and Tolerances for Plain Fits 

Tolerances for Sheets, Plates, Bars and 
Tubes 

Tolerances for Forgings 

Allowances and Tolerances for Screw 
Threads 

Tolerances for Thread Gages 

Tolerances for Various Machining Opera- 
tions 

Tolerances for Fine-pitch Gear Blanks 

Backlash Tolerances for Gears 


Electric Motors 
Standards 
Characteristics 
Applications 
Maintenance 


Other Subjects 

Dimensioning and Checking Drawings 

Wire and Sheet Metal Gages 

Jigs and Fixtures 

Bearing Lubricants 

Change-Gear Ratios 

Standard Taper Pins 

Oilstones 

Balancing 

Pyrometers 

Fuel Oils 

Lutes and Cements 

Heat-thermometer Scales 

Pneumatics—Air Compression—Flow of 
Air 

Water Pressures and Flow of Water 

Pipe and Pipe Fittings 


15th Edition $ 9 O O 1911 Pages 


CHOOSE YOUR 


MOST CONVENIENT 
METHOD OF PAYMENT 


MAIL THIS ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. ‘ae eee 


covering payment in full. ($9.00 in 
U.S., $10.00 in Canada or overseas.) 


| enclose $3:00 initial payment, 


Please send me a copy of MACHINERY'S HANDBOOK — 15th Edition — post- 
paid, under the conditions which | have checked at the right. 


and will pay balance in two monthly 
Name installments. (This offer for U.S. and 
Home Address 

[-] Send Handbook under Five-Day 
City Zone_____State Free Inspection Plan. If | decide to 
Firm* Position* keep the Handbook | will: send 


2 $9.00 poyment in full, or [| $3.00 
*This information would be appreciated for our records. initial installment within five days. 


(This offer applies in U.S. only.) 


Printed in U.S.A. ABCD 
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Closeup show- 
ing the Roll 
Cluster Unit 
Exclusive with 
ETNA Mills 


U SHAPED 


Exclusive with Etna is the cluster unit. 

This unit progressively rolls the tube 
into shape without excessive 
stretching of the edges, thereby 
eliminating the “buckling” 
experienced with ordinary tube mills. 
Etna machines are not forming 
mills, they are designed for one 
purpose only .. . to make clear, well 
formed carbon and stainless steel 
tubing with no marking, no 
scratching, no upset edges. Write 
for complete details. 


MARKING ... NO SCRATCHING 


_ NO UPSET EDGES. 


METHOD 


FOR SMOOTH, WELL FORMED 
STEEL TUBING 


The ETNA 4KU Mill 


3422 MAPLEWOOD AVE., TOLEDO 10, OHIO 


For more information on products advertised, use Inquiry Card, page 247 
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LEADING THE INDUSTRY IN DESIGN... i 
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Product Directory 


AUTOMATIC 
CHUCKING 


MACHINE 


There are no half-finished pieces lying around at 
. the.end ‘of the day when you put your work on 
this outstanding machine. a 


The "1-2-3" feature—available only on 
the Goss & De Leeuw Automatic Chucker 
—provides the means of finish machining 
three ends of a part without changing 
set-up. 


Note some of the typical parts ma- 
chined. Ask for illustrated literature 
giving further details and send samples 
of your work for a cost estimate on 
handling it on the Goss & De Leeuw. 


Goss &prLEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


BENCHES, Work, and Bench Legs 
Standard Pressed Steel Co., Jenkintown, Pa 


BENDING MACHINES, Angle Iron, 
Plate, Etc. 

Consolidated Mch. bi «1 Corp., 565 Blossom 
Rd., Rochester, N. 

Hannifin Corp., 1101 Ys. Kilbourn Ave., Chi- 
cago, Ill. 


BENDING MACHINES, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


Ohio 
Boldwin- Lima-Hamilton Corp., Philadelphia 42, 


Bethlehem Steel Co., Bethlehem 
Forge Co., 490 Buffalo, 


Oliver Corp., 142 orth 
Yor 


Hannifin Corp., ator S. Kilbourn Ave., Chi- 
cago, 
Hydraulic Press Mfg. Co., 30 Lincoln Ave., 
Mt. Gilead, Ohio. 
a“ = Erie Engrg. Corp., Kenmore Sta., Buffalo, 


PAR Engineering Co., Alliance, Ohio. 

Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 

Watson Stillman ys Div. H. K. Porter Co., 
Inc., Roselle, N. 


BENDING MACHINES, Pipe 

nai Forge Co., 490 Broadway, Buffalo, 

Ranke: A. B., Div. Oliver Corp., 142 North 
Duke St., York, 


Watson-Stillman Co., Div., H. K. Porter Co.,, 
Inc., Roselle, N. J. 


BLAST CLEANING EQUIPMENT 


Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Pangborn Corp., Hagerstown, 

wes Corp., 333 Nassau Brooklyn 


BLOWERS 
meee Forge Co., 490 Broadway, Buffalo, 


Ingersoll-Rand Co., Phillipsburg, N. J. 


BLUING LAYOUT 


aad ty Co., 2303 P. N. 11th St., St. Louis 6, 
0. 


BOILER TUBES 


Bethlehem Steel Co., Bethlehem, Pa. 
Republic Steel Corp., Steel and Ph aes Div., 
epublic Bldg. Cleveland 1, 
Joseph ‘we Son, Inc., W. 16th 
, Chicago 18, 
U. Steel Tube Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


BOLT AND NUT MACHINERY 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 
Hill Naa Co., 1201 W. 65th St., Cleveland 2, 
10. 
Landis Machine Co., Inc., Waynesboro, Pa. 
National Machinery Co., ‘Tiffin, Ohio. 
New Britain Machine Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


BOLTS AND NUTS 


Allmetal Screw Products % Inc., 821 Stewart 
Ave., Garden City, N.Y Steel only) 

Bethlehem Steel Co., Bethlehem 

National Acme Co.,' 170 E. sist %St., Cleve- 
land, Ohio. 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Ottemiller, W. & Co., York, Pa. 

Republic Steel Corp., Bolt & Nut Div., 

epublic Bldg., Cleveland 1, Ohio. 

Russell, Burdsall & Ward Bolt & Nut Co., 100 

Midland Ave., Port Chester, N. Y. 


BOLTS, T-Slot 
. K. Tool Co., Milford, N. H. 


(Continued on page 322) 
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B 
is DON 
on the GOSS & or LEEDW 
Po 
"try 
« 
GOSS & 


ays 
Veteran 
of 
Many Years 
on the 
Boring Mills 
at 


THE TOOL STEEL GEAR & PINION CO. (Cincinnati) 


The 72” boring mill pictured here is one of the many rugged, ver- 
satile KINGs with unmatched performance records at ‘‘Tool Steel." 
This particular KING is shown machining the inner diameter of a 
50” O.D. ring gear—one of a wide range of jobs handled. At the 
controls is operator Arthur ‘‘Babe"’ Wilson. From long and diversified 
boring mill experience, Mr. Wilson knows the KING is really ‘‘king”’ 
in operating efficiency—and in the above quoted statement, he 
enthusiastically says so. 


Massive proportions and extra-heavy construction give all KING 
machines the rigidity essential for fast, heavy work with consistent 
precision accuracy. Also, a wider feed and speed range plus simpli- 
fied control make the KING adaptable for all types of boring, turn- 
ing, and facing work—light or heavy, large or small. 


KING machines are available in ten sizes, from 30” to 144”, and in 
a variety of head combinations, with or without side head. For com- 
plete details, contact your local KING distributor —or write us direct. 


in Power, Speed, 
Accuracy... 


SOLID RIGIDITY 


KING 


VERTICAL BORING & 
TURNING MACHINES 


Stee 


i 
| | 
4 
| VENUE... CENCINNATI 29, OHIO. 
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These SPECIAL FORMED WHEEL DRESSERS 
and a watch have one thing in common. 


Both are designed and made by specialists. Vinco will design and 
build special dressers which will dress wheels to grind involute, 
serration and straight sided splines, as well as helical and spur 
gears. These same dressers can be set up to grind the tooth 
flank, fillet and root in one operation. Dressers can be designed 
for dressing special forms consisting of angles, radii, a series 
of either or combinations of both. When formed wheel dressers 
are needed, your best bet is Vinco. 

Vinco Corp., 9113 Schaefer Hwy., Detroit 28, Mich. 
Metal Component Parts Mass Produced Air- 
craft and Commercial Gears @ Model B-1 
Dresser @ Precisiondex @ Spline Gages Mas- 
ter Gears @ Gear Rolling Inspection Fixtures 
@ Camshaft Comparators @ Optical Master 
Inspection Dividing Heads @ Involute Checker. ® 


TRADEMARK OF DEPENDABILITY 


BOOKS, Technical 
ea press, 148 Lafayette St., New York 


Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Chio. 


BORING AND DRILLING MACHINES 
Baker Bros., Inc., Sta. F, P. O. Box 101, Toledo 


10, io. 

Barnes Drill Co., 814 Chestnut, Rockford, lil. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Canedy-Otto Div. Cincinnati Lathe & Tool Co, 
Oakley, Cincinnati, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Foote-Burt Co., 1300 St. Clair Ave, Cleveland 
8, Ohio. 

Ingerso'!l Milling Mch. Co., 2442 Douglas St., 
Rockford, II! 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich 

Moline Tool Co., 102 20th St., Moline, Ill. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Wales-Strippit Corp., N. Tonawanda, N. Y. 


BORING AND TURNING MILLS, Vertical 


American Steel Foundries, King Mch. Tool 
Div., Paddock Rd. and Tennessee Ave., 
Cincinnati, Ohio. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 

Bullard Co., Brewster St., Bridgeport 2, Conn 

Cosa crP., 405 Lexington Ave., New York 17, 


Ex-Cell-O Corp. 1200 Oakman Bivd., Detroit 


32, Mich. 

Giddings & Lewis Machine Tool Co., Fond du 
ac, is. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

Detroit 7, Mich. 


BORING BARS 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn 

Armstro Bros. Tool Co., 5200 W. Armstrong 

"Chico oO, Il. 

Beaver Tool Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 
Bullard Co., Brewster St. Bridgeport 2, Conn. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Davis Boring Tool Div., Giddings & Lewis 

Machine Tool Co., Fond du Lac, Wis. 
— Tool Co., 2309 Hamilton, Cleveland, 
hio. 
Ex-Cell-O iat 1200 Oakman Blvd., Detroit 


32, Mich. 
Inc., 3113 Forbes St., Pittsburgh 
| Pa. 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 


Homestrand Inc., Larchmont, N. Y. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Kocktord, lil 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Maxwell Co., 420 Broadway, Bedford, Ohio. 

a Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Universal Engineering Co., Frankenmuth 2, 


Mich. 
a J. H. & Co., 400 Vulcan St., Buffalo 


BORING, DRILLING AND MILLING 
MACHINES, Horizontal 
(Floor, Planer or Table Types) 


Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa 

120 Cakman Blvd., Detroit 

, Mich. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn. 
R. R., Evanston, Cincinnati, Ohio. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

(Continued on page 324) 
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"The savings effected with this 6” 
DELTA Grinder amount to over 
$2,000.00 over a nine-year period,” 
reports Mr. Grey, shop foreman at 
Precision Gear and Machine Com- 


Both bench and floor models of the DELTA Carbide 
Tool Grinder operate without vibration because they 
have dynamically balanced aluminum wheel mount- 
ings that are machined after assembly. Tilting table 
(30° toward and 45° away from the wheel) is 


pany. supported by wide-spread, double trunions. 


Precision Gear and Machine Com- 
pany, Charlotte, N. C., placed a 
Rockwell-built DELTA Carbide Tool 
Grinder in their plant nine years ago. 
Employed to grind carbide cutting 
tools for eighteen lathes in the ma- 
chine shop, the DELTA Grinder is 
equipped with one 6”, 120 grit silicon 
carbide wheel, and 6” diamond wheel 


with side face. 


Comments Boyce Grey, shop foreman: 
‘In the nine years since we bought it, 
our DELTA 6” Grinder has saved us 
over $2,000.00. The ruggedness and 
accuracy of the DELTA lets us do the 


same quality work with 6” diamond 
wheels that we used to do with far 
more expensive 10” wheels. This 
means that the saving in diamond 
wheels alone has been over twenty 
times the original cost of the grinder. 
I guess you could say it’s worth its 
weight in diamonds.” 


DELTA Carbide Tool Grinders and 
other rugged, low-cost DELTA Power 
Tools will perform 90% of the jobs in 
your shop to the same accuracy standards 
as special machines costing many times 
as much, 


DELTA QUALITY POWER TOOLS 
Another Product by Roc kwell 


DELTA QUALITY MAKES THE DIFFERENCE 


For more information on products advertised, use Inquiry Card, page 247 


‘Our 


Times Original 


| WORTH ITS WEIGHT IN DIAMONDS” 


That's why — throughout industry — 
there is a growing trend toward accurate, 
portable, low-cost DELTA Power Tools, 
You can use them to cut costs, too. Talk 
to your DELTA Dealer; he’s listed in 
the classified section of your phone book 
under TOOLS” or “MACHINERY,” 
Send the coupon for complete data. 


Lelta Power Tool Div., 
Rockwell Manufacturing Co. 
614E North Lexington Avenue, 
Pittsburgh 8, Pa. 


C) Please send Delia AB-53 catalog. 


{] Please send name of my nearest 
Delta Dealer. 


Company 
Address. . 
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Another Cleveland Design 
to Speed Production! 


3-WAY HORIZONTAL 
TAPPING MACHINE 


OPERATION: Tapping 48 holes in crankcase. 
Tapping time (48 holes) 7.9 seconds. 


Description: A Cleveland Three Way Horizontal Tapping 
Machine with two F-2 Cleveland Tapping Heads opposed 
at each side and one F-2 head at 45° up at the rear with 
multiple heads on each head to suit the part. The right 
hand tapping head has a multiple head with 18 spindles; 
the left hand tapping head has a multiple head with 12 

spindles; the rear vertical unit has a multiple head 


vide 
“"f The operator loads part into position between the 


tap guard plates and then moves the lever to the 


with 20 spindles. 


closed position and starts the machine. All heads 


“Send tor tap simultaneously. 
your copy 
of this 


Guide Write today for Catalog No. MY-54 


CLEVELAND 


tapping machine co. 


A Subsidiary of AUTOMATIC STEEL PRODUCTS, INC. * CANTON 6, OHIO 
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Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

Orban Kurt, Co.,' Inc., 205 East 42nd St., 
New York 17, N. Y. 

Peerless Production we 19449 Glendale 
Ave., Detroit 23, 

Snyder Tool & ote = 3400 E. Lafayette, 
Detroit 7, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 

20, Mich. 


BORING HEADS 


Apex Tool & Cutter Co., Inc., 
Shelton, Conn. 

Beaver Tool & Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 

Davis Boring Tool Div., Giddings a Lewis 
Machine Tool Co., Fond du Lac, Wi 

, Mich. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Maxweli Co., 420 Broadway, Bedford, Ohio. 

7 Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Mummert-Dixon Co., Hanover, Pa. 

Production’ 19449 Glendale 

Detroit 23, Mich 

Tor Mfg. Co., Woonsocket, 

id? Engineering Co., Frankenmuth 2, 
icn. 

Wesson Co., 1220 Woodward Heights Blvd., 

Ferndale, ‘Mich, 


237 Canal St., 


BORING MACHINES 
Bryant Chucking Grinder Co., 


Springfield, Vt. 
Chandler Tool Co., 514 Ohio Ave., Muncie, Ind. 


Ex-Cell-O Corp., Oakman Blvd., Detroit 
Heald Machine Co., 


10 New Bond St., Wor- 
cester 6, Mass 


Modern Ind. Engrg, Co., 14230 Birwood Ave., 
Detroit 4, Mich 

National Automatic Tool Co., Inc., S$. 7th and 
N Sts., Richmond, Ind. 

New Britain Mch. Co., New Britain-Gridley 

ch. Div., New Britain, Conn. 
Froduction Corp., 19449 Glendale 
Detroit 23, Mich 

ous Machine Tool i 4528 W. Mitchell 

St., Milwaukee, Wis. 


BORING MACHINES, Jig 
Americon $ Sip Corp., 100 E. 42nd St., New York 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohi 

Cleereman Mch. Foo! Co., Green Bay, Wis. 

ar Sore., 405 Lexington Ave., New York 17, 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hirschmann ©. Carl, 30 Park Ave., Man- 
hasset, N. 

Kearney Corp., Milwaukee, Wis. 

Moore Special Tool Co., Inc., 724 Union Ave., 


Bridgeport, 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York’ 17, N. Y 

Pratt & Whitney, West Hartford 1, Conn 

Scherr, George, Inc., 200 udtayette 


New York ‘2, 
Wales-Strippit Corp., N. Tonawanda, N. Y. 


BORING TOOLS 


American Steel Foundries, King Mch. Tool Div., 


Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 
Apex Tool & Cutter Co., Inc., 237 Canal St., 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Atrax Co. Newington, Conn. 

Beaver ‘tool & Corp., 2850 

29, Royal Oak ‘Mich. 

Bullard brewster St., Bridgeport 2, Conn. 

Carboloy De General Electric Co., 
Roosevelt Pork Annex, Detroit 22, ‘Mich. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis 

Ex-Cell- 0 Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Inc., 3113 Forbes St., Pittsburgh 
Gairin Fool Co., 21225 Hoover Rd., Detroit, 
ich. 
Giddings & Lewis Mch. Tool Co., Fond du Lac, 


is. 
Gorham Tool Co., 14400 Woodrow Wilson, De- 
troit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 
Kennametal Inc., Latrobe, Pa 
Lehmann Machine Co., 4560 Chouteau Ave., 
St. Louis, Mo. 
Maxwell Co., 420 Broadway, Bedford, Ohio. 
McCrosky Tool Corp., 1938 Thomas St., Mead- 


ile, Pa. 
Metal Carbides Corp., Youngstown, Ohio. 
(Continued on page 326) 
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“INDUSTRIAL 


D 


NORTON’S GRINDER 


Features 


Delpark Filtration 


Recognition by Norton engineers of DELPARK 
as the finest in coolant filtration is acknow}l- 
edged by the incorporating of DELPARK Filtra- 
tion into the design of a new grinding machine 
introduced by Norton. 


This machine is the Norton Type CM-1 Heavy 
Duty Semiautomatic Multi-Wheel Grinder. 
This unit utilizes several grinding wheels 
mounted between bearings for simultaneously 
grinding different diameters on the work piece 
in a single plunge-grind operation. Heavy 
sludge loads produced are immediately re- 
moved eliminating time loss necessary to clean 
reservoirs. Coolant supply is constantly kept 
clean and free of particles which would spoil 
the finish of ground work. 


Thank you Norton, for your recognition of 
DELPARK Filtration as the finest. 


Write for the Delpark brochure on 
Norton’s new type grinder 


ark Filtration 


Norton Type CM-!1 Heavy Duty Semiautomatic Multi-Wheel Grinder 
with built-in Delpark Filtration 


| Delpark INDUSTRIAL FILTRATION 


BACKED BY MORE THAN 30 YEARS EXPERIENCE IN INDUSTRIAL FILTRATION 


FILTRATION. 
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FOR FAST, ACCURATE 
INSPECTIONS 


Small Hole Gauge 
No. 36 


Ames No. 15 
Jaw Gauge 


Ames No. 13 
Dial Comparator 


| 
‘ 


Ames No. 25 
Pocket Thickness 


Measure 


ment problem, send 


‘HINERY, May, 1954 


Skilled and unskilled employees can use this 

superbly designed two-point contact gauge to make 
quick, accurate, impersonal inspections of small holes for 
size, taper and roundness. 


The Ames No. 36 has extremely sensitive mechanism 
especially designed to eliminate ‘feel’ in measuring. The 
spherical contact point automatically centers itself 

and indicates the true diameter at the point measured. 
The operator has only to slide the contact in and 

around the hole and note the readings to determine 

if tolerances are being met. 


The Ames Small Hole Gauge No. 36, using 
contacts in increments of 1/32”, can check holes 
of 3/16" to 1" diameter, up to 2“ depth. Longer 

lengths and special contacts to check irregular 
recesses, splines, etc., can be supplied. 


If you would like to have our 
recommendations on red measure- 


specifications, Write ua your free 
copy of catalog on Ames precision 
measuring instruments, 


Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago &8, Ill. 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 
Union Twist Drill Co., Athol, Mass. 
Unione Engineering Co., Frankenmuth 2, 
ich. 
Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7; 


‘ 


BRAKES, Press and Bending 
1375 Raff Road, S. W., 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Crane & Engrg, Co., Wickliffe, Ohio. 

a Div., Lodge & Shipley Co., Hamilton 

io. 

Dreis & Krump Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, Ili. 

Ferracute Machine Co., Bridgeton, N. J. 

Verson ee Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, III 

Watson-Stillman Co., Div. H. K. Porter Co., 

Inc., Roselle, N. 3. 


BROACHES 

American Broach & Mch. Co, Ann Arbor, 
Mich. 

Carboloy Dept., General Electric Co., Box _*, 


Roosevelt Park Annex, Detroit 32, Mic 
Colonial “oes Co., P. O. Box 37, Harper Sta., 


Detroit, Mich 
Corp, 1200 Oakman Blvd., Detroit 


Til. Co., Tower St., Hudson, 


Mass 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 

land 23, Ohio. 


BROACHING MACHINES 


American Broach & Mch. Co., Ann Arbor, 
Mich. 

Cincinnati Milling Mch. Co., Cincinnati, Ohio. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Foote-Burt Co., 130 St. Clair Ave., Cleveland 


, Ohio. 

Lapointe Mch. Tl. Co., Tower St., Hudson, 
Mass. 

Oilgear Ce., 1560 W. Pierce St., Milwaukee 4, 
Wis 


Wilson, x. Rk. 5 Main St., Buffalo, N. Y. 
Zagar "34000 Lakeland Bivd., Cleve- 
land 


BRONZE 

American Brass Co., Waterbury 20, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 

Mueller Brass Co., Port Huron 35, Mich 


BRUSHES, Industrial, Wire Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


BUFFERS 

Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. (Portable Elec.). 

Delta Power Tool Div., Rockwell Mfg. Co., 


Ames No. 516 614G N. Lexington Ave., Pittsburgh 8, Pa. 
Dial Micrometer 


Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Thor Power Tool Co., Aurora, Ill. 


BULLDOZERS 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Atrax ‘Co., Newington, Conn. 

ase Lima-Hamilton Corp., Philadelphia 42, 
a. 


(Continued on page 328) 
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Close Tolerance 


YOU CAN HAVE ALL SIX 


PLUS Unifoun 


Maybe you want some of these properties in your steel parts. Or a 
combination of them. Or only one. 


No matter which ones you need, you get them—plus uniform machin- 
ability—in Republic Cold Drawn Steels. 


That's why so many manufacturers have come to Republic with their 
machining problems. Manufacturers whose costs and production records 
show their automatics aren’t turning out what they could. 


Republic’s 3-D Metallurgical Service focuses the combined experience 
of the Field, Mill and Laboratory on your particular problem. And 
the recommendation you get is based on your plant, your product, 
and your equipment. 


There’s no reason to deny yourself this service. It costs only the price 
of a phone call to your nearest Republic office. And it can save you 
a lot. Do it today. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES > CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Hardenabili 
ardenability Accuracy of Section 


— 


Other Republic Products include Carbon and Stainless Steels— Sheets, Strip, Bars, Wire. Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY, May, 1954—327 
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FOR SPECIAL REAMERS... REMEMBER 


They may not Jook alike, but all of the 
special tools on this page share a com- 
mon function .. . because every one is 
a reamer! Each was engineered and 
manufactured by Gorham Tool Company to pro- 
vide a practical solution to a specific production 
machining problem for one of our customers. 


Actually, these reamers represent just a few of 
the many special-purpose cutting tools produced 
by Gorham. Others include milling cutters and 
end mills, inserted blade cutters, flat and circular 
form tools, profile cutters, and carbide tipped 
tools of every description. Gorham “specials” 
are turning problems into profits in thousands of 
plants every day ... and the one we engineer 
for you will solve your next production machining 
problem, too! Take advantage of our experience. 


Your nearby Gorham Field Engineer is a qualified 
cutting tool expert in both practical design and 
actual application, and his assistance is yours 
without obligation. Just write for his name, or 
send details of your problem direct to us. We'll 
have him get in touch with you promptly. 


“EVERYTHING IN STANDARD AND SPECIAL CUTTING TOOLS” 


14405 WOODROW WILSON  _ DETROIT 3, MICHIGAN 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
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Chambersburg Engrg. Co., Chambersburg, Pa. 

Lake Erie Engineering Corp., Kenmore Station 
Buffalo, 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N J, 


BURS 
See Files and Burs, Rotary 


BUSHINGS, Brass, Bronze, Carbide, Etc. 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42 nd St., New York. 

Johnson Bronze Co., New Castle, Pa. 

Kennametal, Inc., Latrobe, Pa. 


BUSHINGS, Hardened 


Colonial Bushings, Inc., 31780 Groesbeck Hwy., 
Fraser, Mich. 

Danly Machine Sgactettios, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Ex- Cell 1200 Oakman Blvd., Detroit 


1025 Southbridge  St., 
Worcester 
U. Steel Inc 436 7th Ave., Pittsburgh, 


*> yee Co., Inc., 255 N. 18th St., Ampere, 


BUSHINGS, Jig 


Colonial Bushings, Inc., 31780 Groesbeck Hwy., 
Fraser, Mich. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 


, Mic 
Universal Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 


CALIPERS 


Alina Corp., 401 Broadway, New York 13, N. Y. 
A B. C., & Co. (Dial), Waltham 54, Mass. 
& Sharpe Mfg. Co., Providence, R. 1. 
Lufkin Rule Co., Hess Ave., Sa ow Mich. 
Millers Falls Co., Greenfield, 
Co., Inc., 200 Taleyette St., 


N. 
Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, BR. 4. 


CAM CUTTING MACHINES 
Co's Corp., 405 Lexington Ave., New York 17, 


Fellows’ Gear Shaper Co., Springfield, Vt. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

Carl, 30 Park Ave., Man- 
hasset 

Pratt & Whitney, West Hartford 1 

Sundstrand Machine Tool Co., b341° Tith St., 
Rockford, Ill. 


CAM MILLING AND GRINDING 
MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, 

Landis Tool Waynesboro 

Orban Kurt Co. Inc., 308 “East 42nd St., 
New York 17, 

Rowbottom Co., Waterbury, Conn. 


CAMS 
Ctor Engrg. Co., Inc., 760 S. 13th, Newark 3, 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 


Aten Ludium Steel Corp., Pittsburgh, Pa. 
arboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Firth Inc., 3113 Forbes St., Pitts- 

a. 


Inc., Latrobe, Pa. 
Metal Carbides Corp. Youngstown, Ohio. 
Super Too! Co., 21656 Hoover Rd., Detroit 13, 


Mic 
aan Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 
Wesson Metal Cor 
Willey’s Carbide Tool 
Hwy., Detroit 1, mich 


1340 W. Vernor 


(Continued on page 330) 
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S urface finish as you want it! Fast stock removal! 
Lasting wheel action that holds up on corners 

and maintains radii. That's the kind of efficiency 
these wheels deliver on traverse or plunge-cut 
cylindrical jobs. Send for catalog bulletin ESA-191 
and name of your nearest Simonds Abrasive 
Distributor. 


PHILADELPHIA 37, PA. 


BRANCH WAREHOUSES: BOSTON, DETROIT, CHICAGO, PORTLAND, SAN FRANCISCO - DISTRIBUTORS IN PRINCIPAL CITIES 


DIVISION OF SIMONDS SAW ANC STEEL CO., FITCHBURG, MASS. « OTHER SIMONDS COMPANIES: SIMONDS STEEL MILLS, LOCKPORT, N.Y., 
SIMONDS CANADA SAW CO., LTD., MONTREAL, QUEBEC AND SIMONDS CANADA ABRASIVE CO., LTD., ARVIDA, QUEBEC 
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Are BEST f for 


Because. ¢¢ they give you the only scientifically cor- 


rect and theoretically perfect drill point. Twist drills machine- 
ground with OLIVER DRILL POINTERS assure uniformity—last from 
two to three times longer than hand-ground drills. 


MODEL ¢S10 


Save time and money the Oliver Way: 


Improperly ground drills ultimately increase costs—cause rejects 
and production lags. 


Make your drills last longer, cut faster and more accurately . . . 
at the first sign of dullness or inaccuracy, remove them from 
the drilling machine — machine-grind them with OLIVER DRILL 
POINTERS. 


No. 510 for drills 4" to 3”—2-3-4 flute. Variable clearances. Vari- 
able point angles. Automatic operation. 

No. 21 Oliver Bench Grinder, Hand operated for Drills No. 57 
to 4". Right hand, with an improved point. Attachments are avail- 
able for grinding oil hole drills, left hand and other special points. 


Write for our free Booklet , 
“How To Produce More Holes With Your Drills!” MACHINE TOOLS 
See our cotalog in Sweet's Directory by OLIVER “include: 


AUTOMATIC DRILL GRINDERS 
OLIVER INSTRUMENT CO. 
1410 MAUMEE + ADRIAN, MICHIGAN MILL GRINDERS 


DLE MAKING MACHINES 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 


Bethlehem Steel Co. (Brass and Bronze only), 
Bethlehem, Pa. 

Bunting Brass & Bronze oa Spencer and Carl- 
ton Aves., Tole 

Mueller Brass Co., Port Huron 35, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 

Lehigh Foundries, Inc., 15 Lehigh Dr., 
Easton, Pa. 

Madison-Kipp Corp., Madison, Wis. 


CASTINGS, IRON 


Bethlehem Steel Co., Bethlehem, Pa. 
Brown & Sharpe Mfg . Ce., Providence, R. 
Engineering Co., 


Lehigh Foundries, Inc., 1500 Lehigh ODr., 


ston, Pa. 
Link-Belt’ Co., 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 


CASTINGS, Steel, Alloys, Etc. 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethle em, Pa. 

Steel Fdry. & Mch. Birdsboro, 


Gorham Tool 14400 Woodrow Wilson, 
Detroit, Mich 

Ha = Stellite Div., Union Carbide & Carbon 

orp., 30 E. 42nd St., New York. 

Lebanon Steel Foundry, pt. J, Lebanon, Pa. 

Link-Belt Co., 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 

U. S. Steel Corp. Columbia Ceo., 
436 7th Ave., Pittsburgh, 


CEMENT, Disc Grinding Wheel 
saline Corp., 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Machine Wor — St., and 
Girard Ave., Philadelphia, 

ell- Corp., 1200 Bivd., Dertoit 

Jones Mch. Co., Springfield, 

Seneca Falls Mch. Co., Seneca 

Snyder Tool & Engrg. Co., 3400 
etroit 7, Mich. 

Sundstrand Machine Tool Co., 2531 I1Ith St., 
Rockford, Ill. 


CENTERS, Lathe 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chicago-Latrobe Twist ‘Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Firth Sterling, inc., 3113 Forbes St., Pitts- 
urgh 30, Pa. 

Gorham Tool ., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
poli 30 E. 42nd St., New York. 

Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 

Scully- yh & Co., 1903 ockwell St., Chi- 
cag 

South Bend Lathe Works, Inc., 425 E. Madison 
St., Souths Bend, Ind. 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 

Union Twist Drill Co. Athol 

Whitman & Barnes, 40660" Plymouth Rd., 
Plymouth, Mich. 


(Continued on page 332) 
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BETTER PRODUCTS 


FOR 
AMERICAN 


INDUSTRY 


INTRICATE SHAPES 


IRON WORKS. iwc. 
HOUSTON, TEXAS 


*Large sizes and in 
now be forged up to 5,000 pounds. 


Write for illustrated brochure. 
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ANTIQUE surrace GRINDERS 
will keep you in the RED 


a 


Operating over-age surface grind- 
ers in your toolroom — the focal 
point of all quality production — 
deals a punishing blow to plant 
costs and efficiency. 


Recent surveys show that one out 
of every five machines now in op- 
eration is incapable of meeting 
today's precision tooling demands. 
If your plant is still using one of 
these antiques, it's time for you 
to talk with your Reid dealer. He 
will show you how modern Reid 
Grinders will increase accuracy 
and efficiency in your toolroom 
production. 


GRINDERS 


see our catalog in 


Model 618V 
illustrated 


For complete information on Reid Surface 
Grinders, write today for Catalog 618-2. 


or write for copy 


teid Brothers 


BEVERLY, MASSACHUSETTS 


1954 
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CHAINS, Power Transmission and 
Conveyor 
3200 Main St., North 


Link'Bel Belt S. Belmont Ave., Indian- 
apolis 
Ohio Gear’ Co, 1333 E. 179th St., Cleveland, 


Ohio 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 


CHISELS AND CHISEL BLANKS 


Bethlehem Steel Co., Bethlehem, Pa. 

Chicago Pneumatic Tool Co., 6 E. 44th St 
New York, N. Y. 

Thor Power Tool Co., Aurora, III 


CHUCKING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat 
ford, Conn. 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve 
land 13, Ohio. 

Bullard Co., Brewster 5S}., 2, Conn. 

Gisholt Machine 1245 E ashington Ave., 
Madison 10, 

Goss & Bay Mch. Co. (Multiple Spindle), 
Kensington, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

National Acme Co., (Single and Multiple 
Spindle) 170 E. 13ist St. Cleveland, Ohio. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Sundstrand Mch. Tool Co., 2531 ith St., 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Air Operated 
Cushman Chuck Co., Windsor Ave., Hartford 2, 


Gisholt Machine Se 1245 E. Washington Ave., 
Madison 10 

Logansport Tahite Co., Inc., 810 Center 
ve., Logansport, Ind. 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, il. 

Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 

Whiton ig Co, 190 Howard St., New 
London, Con 

Zagar Tool, Inc, 24000 Lakeland Blvd., Cleve- 
and 23, ‘Ohi 


CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 


DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

1000 University Ave., Roches- 
er 

Van Norman Co., 2640 Main St., Springfield 7, 

Mass. 


CHUCKS, Drill 
Erickson Tool Co., 2309 Hamilton, Cleveland, 


hio. 

Tool Inc., 592 Johnson Ave., Brook- 
yn, 

Hirschmann i Carl, 30 Park Ave., Man- 


N. 

Jacobs HY West Hartford, Conn. 

MeCrosk nal 1938 Thomas St., Mead- 
ville, Pa. 

Orban, Kurt, o,, Inc., 205 East 42nd St,, 
New York’ 17 

Scully- 1903 Rockwell St., Chi- 
cago 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 

Supreme Products, Inc., 2222 So. Columet, 
Chicago 16, Ill. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


CHUCKS, Full Floating 
aviieen Tool Co., 2309 Hamilton, Cleveland, 


io. 
Errington Mechanical Laborator 
Ave., Stapleton, Staten one 
Gisholt’Mch. Co., Madison 10, W 
Scully- Jones & Co., 1903 Rockwell St., Chi- 
cago 
— Engineering Co., Frankenmuth 2, 
ic 


(Continued on page 334) 
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Trying to 


HOW 


HYATTS 
HELP 


Shown in section at the left are three Hyatt Hy-Load Bearing 
types that are used for axial shaft location. Flanges 
on inner or outer races limit axial shaft movement and 


BUL 

separable 
outer race 
series permit the bearing to take light, intermittent thrust loads. 


Since Hyatt inner races are assembled on shafts, 
with relatively heavy press fits, no accessory parts are 
RWB necessary to hold them in place. 
separable 
inner race 
series combinations of race flanges, snap rings, cages or 


separators, so that just the right combination can be selected 
for each set of operating conditions. 


Hyait Hy-Load Bearings are available with a variety of 


RYS Hy-Loads are available in three diameter series, two 


separable widths and a complete range of sizes. For complete 

— information write for Catalog 150—Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 


ROLLER BEARINGS 
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Product Directory 


“...@ great time-saver” 
These manufacturers’ catalogs are 
instantly available in Section 3 of 
your Machine Tool Catalogs: 


Nebel Machine Tool Co 
New Britain Machine Co 
Gridley Machine Div 
Rivett Lathe & Grinder, Inc 
Seneca Falls Machine Co 
Sheldon Machine Co., Inc 
Sidney Machine Tool Co 
Trogtia Fratelli, Sas 
Turchan Follower Machine Co 
Wade Tool Co 
Warner & Swasey Co 


Bullard Co 
Cincinnati Lathe & Tool Co 
Cleveland Automatic 
Machine Company 
Cone Automatic Machine Co 
Gisholt Machine Co 
Greenlee Bros & Co 
Jones & Lamson Machine Co 
R K LeBlond 
Machine Tool Co 
Monarch Machine Too! Co 


ALSO: The following catalogs, in other 
sections of your Machine Tool Catalogs, 
contain information on turning machinery: 


Landis Tool Co 

Motch & Merryweather 
Machinery Co 

Norton Co 

Ohio Machine Tool Co 

Sheffield Corp 

Sunstrand Machine Tool Co 

Taft-Peirce Mfg. Co 

Thomas Machine Mfg. Co 

Wales-Strippit Corp 


Armstrong Bros. Tool Co 
Besly- Wells Corp 
Boyar-Schultz Corp 
Brown & Sharpe Mfg. Co 
Bryant Chucking Grinder Co 
Consolidated Machine 

Tool Corp 
Dake Engine Co 
Davis & Thompson Co 
Hall Planetary Co 


In other sections of the File you 
will find additional catalogs 
containing useful information on 
a wide range of machine tools 
and accessories. 


Sweet’s Catalog Service 
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Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 


CHUCKS, Gear 


Gleason 1000 University Ave., Roches- 
ter, N 

Horton Seite Windsor Locks, Conn 

Supreme Products, Inc., 2222 Calumet, 
Chicago 16, Ili. 


CHUCKS, Lathes, Etc. 


Buck Tool Co., 220 Schippers La., Kalamazoo, 
Mich 
Bullard Co., Brewster St., Bridgeport 2, Conn. 
Cushman Chuck GO. Windsor Ave., Hartford 
onn 
Erickson Tool Co., 2309 Hamilton, Cleveland, 
10 
Gisholt Mch. Co., Madison 10, Wis. 
Horton Chuck, Windsor Locks, Conn 
Jacobs Mfg. Co., West Hartford, Conn 
Jones & Lamson Mch. Co., Springfield, Vt 
Rivett Lathe & Grinder, Inc., Brighton, Boston 


George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Skinner Chuck Co., 344 Church St., New 
Britain, Conn 


South Bend Lathe Works, Inc 
St., South Bend, Ind. 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave, 


Cleveland 3, Ohio 
190 Howard St., New 


Whiton Machine Co., 
London, Conn. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 

land 23, Ohio. 


, 425 E. Madison 


CHUCKS, Magnetic 


Brown & Sharpe Mfg. Co., Providence, R. | 
DoAll Co., 254 Laurel Ave., Des Plaines, III 
Hanchett ‘Magna- Lock Corp, Big Rapids, Mich 
Taft-Peirce Ce., Woonsocket, 
Walker, O. i Inc., Worcester, Mass. 


CHUCKS, Power Operated 


Skinner Chuck Co., 344 Church St New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
Erickson Tool Co., 2309 Hamilton, Cleveland, 


Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. ¥. 

Jarvis, Charles ‘Middletown, Conn 

MeCrosky Tool Corp., 1938 Thomas St., Mead- 
ville 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 

Universal Engineering Co., 
Mich. 


Frankenmuth 2, 


CHUCKS, Ring Wheel 


Gardner Mch. Co., Div. Landis Tool Co., 414 E 
Gardner St., Beloit, Wis. 


CHUCKS, Tapping 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. |., N. Y. 
West Hartford, Conn 
1938 Thomas St., Mead- 
ville, Pa 


Procunier Safety Chuck Co., 18 S. Clinton St., 


Chicago, Ill. 
Scully Jones & Co., 1903 Rockwell St., Chi- 
344 Church St., New 


Jacobs Mf 
McCrosky Tool Corp., 


cago 8, 
Skinner Chuck Co,, 
Britain, Conn. 


CIRCUIT-BREAKERS 


General Electric Co., Schenectady 5, N. Y. 


CLAMPING APPLIANCES FOR 
MACHINE TOOLS 
Peerless Production 

Ave., Detroit 23, 
Swartz Tool Inc., 
Ave., Detroit, Mich. 


19449 Glendale 
13330 Foley 


CLAMPS 


Armstrong Bros. Co., 
Ave., Chicago, |! 


5200 W. Armstrong 


Brown & Shar Co., Providence, R. |. 

Danly Mch. 2107 S. 52nd 
Ave., Chicago 50, 

Lufkin Rule Co., vy Ave., Saginaw, Mich. 

Mead Specialties Co., 4114 . Knox Ave., 
Chicago 41, Il 


Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Starrett, The L. S., Co., Athol, Mass. 

Swartz Tool Products Co., Inc., 13330 Foley 
Ave., Detroit, Mich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, Y. 


CLEANERS, Chemical, for Metal 

Bullard Co. Bullard-Dunn Process Div., 
ster St., Bridgeport 2, Conn. 

Oakite Products, Inc., 19 Rector St., New York 


Brew- 


CLUTCHES 


Clearing Mch. Corp, 
cago 38, ill 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn 

Formsprag Co., 


Mich. 
Link- oa Co., 300 West Pershing Rd., Chicago 


6499 W. 65th St., Chi 


23609 Hoover Rd., Van Dyke, 


Lipe Corp., 806 Emerson Ave., Syra- 
cuse, N. Y. 

Rockford Clutch Div., Borg-Warner Corp., 410 
Catherine St., Rockford, Ill. 

Twin Disc Clutch Co., 1361 Racine St., Racine, 
Wis. 


COLLARS, Safety 


Link-Belt Co., 220 S. Belmont Ave., 
apolis 6, Ind. 
Standard Pressed Steel Co., Jenkintown, Pa 


Indian 


COLLETS 

Brown & Sharpe Mfg. Co., Providence, R. | 
DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 
Erickson Tool Co., 2309 Hamilton, Cleveland, 


Ohio. 

Gisholt Mch. Co., 1245 £. Washington Ave., 
Madison 10, Wis. 

Gleason aoe 1000 University Ave., Roches- 
ter 

Hardinge Bros., Inc., 1418 College Ave., El- 
mira, N. Y. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Scully- 1% & Co., 1903 Rockwell St., Chi- 
cago i. 

South. Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind 

Tomkins-Johnson Co., Jackson, Mich. 

Union Twist Drill Co., Athol, Mass 

Universal Engrg. Co., Frankenmuth 2, Mich. 


Zagar Tool, Inc., 24000 Lakeland Blvd., Cleve- 
land 23, Ohio. 


COMPARATORS 
See Gages, Comparator. 


COMPARATORS, Optical 


DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Eastman Kodak Ce., Rochester, N 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y 


COMPOUNDS, Cleaning 

Houghton E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Oakite Products, Inc., 19 Rector St., New York. 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, Etc. 
— Service Oil Co., 70 Pine St., New York, 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Broaching & Lopping). 

Oakite ‘Products, ‘Inc., 19 Rector St., New York, 


Shear-Speed Chem. Prod. Div., Michigan Tool 
Co., 7125 E. McNichols Rd., Detroit 12, Mich. 
Sinclair Refining Co., 600 Fifth Ave., New 


ork. 

Standard Oil Co. (Indiana), 910 S$. Michigan, 
Chicago, | 

Stuart, D. A. Oil Co,, 2729 S.: Trey H., 
Chica a3, 

Sun Oil 25608 Walnut St., Philadelphia, Pa. 

Texas Co, “135 E. 42nd St., |New York, N. Y. 


(Continued on page 336) 
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... and do it easily with a 
Taft-Peirce No. 1 Surface Grinder 


This Taft-Peirce No. 1 Surface Grinder produces sur- 
faces of an accuracy, flatness, and finish formerly con- 
sidered difficult or impossible to achieve. An experi- 
enced operator frequently can grind to .00005” ... 
with surfaces so smooth, in many cases, they seal 
without lapping. 

Table, saddle, and column travel on ball bearings 
retained in vees of hardened and ground alloy steel. 
As a result, there is practically no wear on ways and 
moving parts. Grinding time is sharply reduced. 

Control of feeds is smooth and precise. You can 
repeat wheel positioning true to dial setting without 
fear of gouging the work. Vernier fine-feed attach- 
ments are available, for either the horizontal or 
vertical feed, for direct readings of .0001”. 

Another feature —a tilting wheelhead, as shown 


Rotary Surface Precision Surface 


Lapping 
Grinders Grinders 


Machines Facing Machines 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 
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above, simplifies setups, speeds difficult angle and 
shoulder work. Compact, yet heavier than other ma- 
chines, the No. 1 Grinder maintains its accuracy over 
many years of rugged service. For more details on 
this and other Taft-Peirce items, write for handbook. 
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HYDRO-PNEUMATIC DEVICE 
ELIMINATES DOUBLE-ACTION 
BLANKHOLDING PROBLEMS 


Double-Action Press Operators—Here’s 
a simple and compact hydro-pneumatic 
force adjustment device that acts as 
safety overload protection for the blank- 
holder and provides a means for adjust- 
ing the blankholder pressure independ- 
ently at all four corners. 


Front view of Warco Press 
with device installed. 


This new unit makes it possible to deter- 
mine the blankholder pressure required 
at each corner, and to duplicate this 
setting whenever the job is re-run, with- 
out having to repeat the tedious setting 
required with the rigid blankholder. It 
also provides a positive safety overload 
protection in case of double blanks, as 
the device will detect the double blank 
and stop the press before damage to the 
press and dies occur. 


This Warco Hydro-Pneumatic Blank- 
holder, of size and capacity required, 
can be incorporated as an extra feature 
in Warco Double-Action Presses. For 
further information, estimates, etc., con- 
tact Warco Press Division, Federal 
Machine and Welder Co., Warren, Ohio. 


Rear view of Warco Press with 
device installed. 


THE FEDERAL’ MACHINE AND WELDER COMPANY 


WARREN, OHIO 
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COMPOUNDS, Resin and Molding 
General Electric Co., Schenectady 5, N. Y. 


COMPRESSORS, Air 

Tool Co., 6 E. 44th St., 
le 

Ingersoll-Rand Co., Phillipsburg, N. J. 


CONTOUR FOLLOWER 


Co., Carl, 30 Park Ave., Man- 

asse 

Machine Co., 8259 Livernois 
and Alaska Aves., Detroit, Mich. 


CONTRACT WORK 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass 

Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 

Diefendorf er Corp., 920 N. Belden Ave., 


Syracuse, 
Eisler Enars. Inc., 760 S. 13th, Newark 3, 


Fellows Gear Springfield, Vt. 

Gorham Tool Co., 4400 Woodrow Wilson, 
Detroit, Mich. 

Hartford "Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., 


Ohio 
Minster Machine Co., Minster, Ohio. 
Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 
Mummert-Dixon Co., 


Cleveland, 


National Acme Co., 170 E gist St., Cleve- 
land, Ohio. 
Peerless Production Corp., 19449 Glendale 


Ave., Detroit 23, Mich 
Rivett Lathe & Grinder, 


ass. 
Rockford i Tool Co., 250 Kishwaukee St., 


inc., Brighton, Boston 


Rockford, Ill. 
Sheffield Corp., 721 Dayton, Ohio. 
U. Tool Co., Inc North 18th 
Ampere, N. 
Wicaco Machine Corp., Stenton Ave. and 
Louden St., Philadelphia, Pa. 
CONTROLLERS 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee. 
Clark Controller éo., Cleveland, Ohio. 
General Electric Co., Schenectady 5, N.Y. 
CONTROLS, THERMO 
Control Products, Inc., 306 Sussex St., Harri 


son, 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Link-Belt Co., 300 W. Pershing Rd., Chicago 9. 


COOLANT SEPARATORS 
See Separators, Oil or Coolant. 


COUNTERBORES 
Allen al Co., 133 Sheldon St., 


Con 
Besly- Welles Corp., Beloit, Wis. 


Hartford 2, 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe ae ill Works, 411 


Ontario St., Chic 


Cleveland Twist hs if ee. 1242 E. 49th St., 
Cleveland, Ohi 


DoAll Co., 254 N. sboure! Ave., Des Plaines, Ill. 
Ex- | 00 Oakman Blvd., Detroit 


32, M 

Firth’ Sterling 3113 Forbes St., Pitts- 
burgh 30, 

Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 


Gerham Tool Co., 14400 Woodrow Wison, 


Detroit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
Corp., 3 42nd St. York. 


Latrobe 
National Tool Co., 11200 Lites Ave., Cleve- 


land, Ohio. 
—— Twist Drill & Tool Co., Rochester, 
Pratt & West Hartford 1, Con 
Scully-Jones & Co., 1903 Rockwell st. 
cago 8, Ill 


(Continued on page 338) 
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The model HM-25-130, is the first in a new line of Colonial 
MECHANICAL HORIZONTALS. It removes 3'2 pounds of metal, 
with depth of cut varying from 5/32 to 3/16 of an inch, in a 21- 
second broaching cycle from two cast iron bearing cap clusters. 
Tungsten carbide-tipped tool bits mounted on the 24” wide 
ram, travel at more than 140 feet per minute. The machine 
broaches on both the forward and return strokes, doubling the 
length of cutting action as compared to ordinary broaching. The 
machine has a 130-inch stroke and 25-ton capacity. Broaching 
speed is variable (30 to 150 sfm) through rheostat control of the 
direct current 150 hp motor. 


Trunnion-type fixture has hydraulic clamping, positioning, and 
shuttling. All automatic cycle hydraulic and electrical controls 
are interlocked, and this equipment is installed according to 
J..C. standards. Table level loading of work and floor level 
accessibility of the broach inserts and practically all operating 
parts are important features of the machine. Floor space is 194 
x 290 inches. 


This is a Colonial Unified Broaching Installation. 


8 
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“AGRIPPA” 

GENERAL SERVICE 

in 9 sizes with 

maximum capa- 

cities from 2” to 18”, Drop-forged 

swivel and screws have slide pin 
handle. 


Buy the Right Type WILLIAMS 


“VULCAN” HEAVY SERVICE 


in 11 sizes with maximum capa- 
cities from 44” to 1219", Long 
screws can be providing a mini- 
mum capacity of 0 


“VULCAN” TOOLMAKERS’ 


in 4 sizes each of 2 types. Plain screw 
1” to 4144"; swivel screw 44” to 4”. 
All screws with wings to permit use 
of lever in tightening 
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With a local warehouse of Williams Tools 
at hand plus the experienced service of 
your Industrial Distributor . . . you have 
a cost-cutting combination that can't be 
beat. Skilled buyers know that buying the 
right tools puts the squeeze on costs of 
production and maintenance jobs. You can 
depend upon your Williams Distributor for 
the right tools at the time you need them. 
The complete line of cost-cutting indus- 
trial tools is listed in the new 302 catalog. 
Write for your copy. 


J. H. WILLIAMS & CO. 


407 Vulcan Street Buffalo 7, N. Y. 
DROP-FORGED CLAMP for Every Service 


“VULCAN” 
MACHINIST'S CLAMPS 
in 4 sizes with maximum capa- 
cities from to Jaws 
remain parallel, 


DEEP THROAT 


in 7 sizes with maximum capa- 
cities from 2” to 12”. Special 
threaded screws for rapid ‘adjust- 
ing. Also in cadmium plate finish 
to resist welding spatter. 


Starrett, The L. Co., Athol, 
{Toot Co., 310" Hoover Detroit 13, 


Union Twist Drill Co., Athol, Mas 
Whitman & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 
ways Carbide Tool 1340 W. Vernor 


Hwy., Detroit 1, Mich 


COUNTERSHAFTS 


Standard Pressed Steel Co., Jenkintown, Pa. 


COUNTERSINKS 

Chicago-Latrobe Twist an Works, 411 W. 
Onfario St., Chicago, 

Cleveland Twist Drill = 1242 E. 49th St., 
Cleveland, Ohio. 


DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
120 Oakman Blvd., Detroit 
Gaining. Too Co., 21225 Hoover Rd., Detroit 
Mic 
Gorham Tool ., 14400 Woodrow Wilson, 
Detroit, Mich. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York. 
National Twist Drill & Tool Co., Rochester, 
cn. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 


— Tool Co., 21650 Hoover Rd., Detroit 13, 
Union Twist Drill Co., 


Athol, Mass. 


COUNTERS, Revolution 


Brown & Sharpe Mfg. Co., Providence, R. | 
Millers Falls ; Greenfield, Mass. 
Starrett, The L. S. Co., Athol, Mass. 


COUNTING DEVICES 
Starrett, The L. S., Co., Athol, Mass. 


COUPLINGS, Flexible 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Cone-Drive Gear Div., Michigan Ha Co., 7171 
E. McNichols Rd., Detroit 12, Mic 


Ansonia, 
"220 5. Belmont Ave., 


on 
Link-Beit Co., 
apolis 6, 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 
Inc., 9248 Hudson 


Indian- 


Sier-Bath Gear & Pump Co., 
Bivd., North Bergen, N. J 


COUPLINGS, Shaft 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 


Cone-Drive Gear Div., Michigan Heed Co., 7171 
E. McNichols Rd., ‘Detroit 12, Mic 

Link-Belt Co., 2045 W. Ave., 
Philadelphia 40, Pa. 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Biva., North Bergen, N. 

Standard Pressed Steel Co, Jenkintown, Pa. 


CRANES, Electric Traveling 


Cleveland Crane & Engrg. Co., oe, Ohio. 
Morgan Engrg. Co., Alliance, Ohio 


CUTTER GRINDERS 


See Grinding Machines, for Sharpening Cut- 
ters, Reamers, Hobs, Etc. 


CUTTERS, Gear 


Brown & Sharpe Mfg. Co., Providence, 
Ex-Cell-O Corp., 1260 Oakman Blvd., Detroit 6, 


Mich. 

Gear Shaper Co., 78 River St., Spring- 

ie 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. 

Hanson-Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 


(Continued on page 340) 
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Cutting and Grinding Fluid Selector 


has the answer 


There is a right cutting fluid for every cutting and 
grinding job ... and sometimes it’s hard to know where 
to start in selecting one. For that reason Stuart has developed 
this FREE Cutting and Grinding Fluid Selector. It’s a ready reference 
that recommends cutting and grinding fluids that field experience has 
shown to be most suitable under average job conditions. In your hand 
it’s a quick guide to starting recommendations for any job. 
Send for your Stuart Cutting and Grinding Selector today. 


itizarttn Remember, more than a “coolant” is needed . . . let the Stuart Selector 
hs help you get the right cutting fluid to give you the best results. 


Stuart's Cutting and Grinding Fluid Selector 
and Dilut-O-Graph Folder 
This handy folder contains a Stuart Cutting and 
ing Fluid Selector and a Dilut-O-Graph . . . a circular 
le that makes the diluting of cutting fluids quick 
They are double-barreled assurance of having 


Mating fluid on all jobs. 


2739 S. Troy sp. t | 
Chicago 23, 1), | 


p.a. Stuart 

1968" G 0 — | and Dilut-0-Grog Cutting ond Grinding Fluid 

er. elector 
Name___ 


Title 


TIME-TESTED CUTTING FLUIDS: AND LUBRICANTS 
2727 S. Troy St., Chicago 23, II 


“In Canada: Canadian D. | 
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JOHNSON BAND 


in handling all types of 
cutting is almost unlimited 


Cuts Rods, Tubes, 
Angles, Heavy Rounds, 


Flats, Irregular Shapes, 
Cuts Quickly 


and Economically 


WRITE FOR DETAILS 


JOHNSON MANUFACTURING CORP 


ALBION, MICHIGAN . 
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Michigan 7171 E. McNichols Rd., 
Detroit 12, M 

National Mch. 5600 St. Jean 
Ave., Detroit 2, Mich. (Shaving). 

National Tool Co., 11200 Madison Ave., Cleve- 


land, Ohio 
National voist Drill & Ti. Co., Rochester, Mich. 
Pratt & West Hart Conn. 
Union Twist Drill Co., Athol, Mass. 
—— Mch. Wks., Newton St., Waltham, 


Mas: 
Wesson. Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTERS, Keyseater 


Davis 405 Exchange ‘St., 
Rochester 
DoAll Co., 254 N. as Ave., Des Plaines, III. 
“et Corp., 1200 Oakman Bivd., Detroit 
, Mich. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Atrax Co. Con 

Barber-Colman Co, Rock St., Rockford, III. 

Beaver Tool Engineering Corp., 2850 
Rochester Rd., Box 429 Royal Ook, Mich. 

Brown & Sharpe Mfg. Co., Providence, R. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit a2 Mich. 

Cleveland Twist Drill Co., 1242 E. 49th ae: 
Cleveland, Ohio. 

Detroit Tap & Tool So. 8615 E. 8 Mile Rd., 
Base Line, Mich. (Thread) 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Ex-Cell-O score 1200 Oakman Bivd., Detroit 


32, Mich. 
Firth Sterli 3113 Forbes St., Pitts- 
burgh 30, 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
Gorham. Too! Co., 


1440 Woodrow Wilson, 
Detroit, Mich. 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine 

Hanson- Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 

Ha Stellite Div., Union Carbide & 

30 E. 42nd‘St., New York, N. 

In Milling Mch. 2442 St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., naains, Wis. 

Kennametal, Inc., Latro 

—— Tool Corp., 1938 Themes St., Mead- 
ville 

National To Toot Co., 11200 Madison Ave., Cleve- 
a 

National Twist Drill & Tl. Co., Rochester, Mich. 

OK Tool Co., Milford, N. H. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill. 

Pratt & Whitney wor Hartford 1, Conn 

cago 8, 

Super (Too! =. 21650 Hoover Rd., Detroit 13, 


Tomkins-Johnson Co., Jackson, Mich. 

Union Twist Co., Athol, Mass. 

Wesson Co., 0 Woodward Heights Bivd., 
Ferndale, ‘Mich. 

Wikey's Carbide Tool Co., 1340 W. Verner 
Hwy., Detroit 1, Mich. 


Inc., 


CUTTERS, Rotary 
See Files & Burs, Rotary 


CUTTING COMPOUNDS 
See Compounds, Cutting, Grinding, Etc. 


CUTTING AND GRINDING FLUIDS 


Cimcool Div., Cincinnati Milling Mch., Co., 
Cincinnati, Ohio. 
Cities Service Oil Co., 70 Pine St., New York, 


DoAil Co., Des Plaines, Ill. 

Houghton, 303 W. Lehigh Ave., 

ioe Co., 7125 E. McNichols Rd., Detroit 


ich. 
sinclar Co., 600 Fifth Ave., New 
Standard Oil Co. (Indiana), 910 §. Michigan, 


Chica 
Stuart, ol Co., Ltd., 2739 S. Troy St., 


Chicago 44, 
Sun Oil ‘1608 ‘Walnut St., Philadelphia, Pa. 
Texas Co. E. 42nd St., "New York, N. Y. 


(Continued on page 344) 
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Waldes Truarc Rings Cut Costs $3.26 per Unit, 
Reduce Size and Weight of Air Cylinder! 


OLD STYLE air cylinder, with thread-secured head, required NEW cylinder head is secured with precision-ground Waldes Truarc 
costly tapping, chasing and assembly operations. Also, satisfactory Rings. This produces perfect alignment of head within the housing. 
maintenance of packing unit necessitated use of pipe wrenches on difficult to obtain with screw-thread seating. Maintenance is quick 


painted surfaces. and easy. 


= The A. K. Allen Company of 
Brooklyn, New York, maker of 
AllenAir cylinders, now uses two 
WALDES TRUARC RINGS PERMITTED tnverted Muss 

THESE SAVINGS (series 5008) to secure heads 
rigidly within tubes. 


Production Time Cut..17 minutes = TRUARCR 

; ings, in this applica- 
ee Some... tion, are ground parallel by A. K. 
Length Shortened Allen to .001 tolerance. In a static 

hydraulic bursting test, the 3” unit 
— (recommended for 350 p.s.i.) with- 
stands a pressure of 2000 p.sii. 
And at bursting-point, the brass 


groove gives way; the Truarc Ring 
remains intact. 

@ Waldes Truarc Retaining Rings 
are precision-engineered . . . quick 
and easy to assemble and to dis- 
assemble. They can be used over 
and over again. There’s a Waldes 
Truarc Ring to answer every fas- 
tening problem. 

@ Find out what Waldes Truarc 
Retaining Rings can do for you. 
Send your blueprints to Waldes 
Truarc engineers. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool 


SEND FOR NEW CATALOG ® =f 
WALDES | 


— REG. U. S. PAT. OFF, 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1. NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 

FOLLOWING PATENTS: 2,362,947: 2.362.948: 2.416.652: 2.420 921; 2.426.341: 2,439,785; 

2.441.046; 2.455.165; 2,463,360; 2.463.363; 2.487.602; 2,467,803; 2,491,306; 2,509,081 
AND OTHER PATENTS PENDING. 


Ring catalog. 


For more information on products advertised, use Inquiry Card, page 247 


/ Waldes Kohinoor, Inc., 47-16 Austel L.1.C.1,N.Y. 


Please send me the new Waldes Truarc Retaining 


(Please print) 


| | 
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Tit! | 
MACHINERY, May, 1954—341 


100% INSPECTION 


Quality Control Costs Less with this Federal semi- 
automatic electronic sorting gage. It simultaneously measures 
four dimensions of plastic sleeve assemblies . . . divides pieces 
into four categories: (1) All dimensions good; (2) O.D. over- 
sized; (3) I.D. of holes undersized; (4) rejects. 


100% Inspection Pays as this Federal Electronic Sorting Gage automatically measures 
8000 roller bearings an hour. It checks their O.D. and length . . . sorts into 12 acceptable 
classifications 0.0001” apart . . . sends off-size bearings to “scrap” or “salvage”. 


“f 
4 
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NOW PROFITABLE! 


QUALITY VS. COST IS NO LONGER A 
BATTLE in many mass-production plants. Their 
process, production and quality control engineers 
have struck a perfect balance. They did it by 
installing high-speed measuring, dimensional 
control and sorting equipment in their produc- 
tion lines. 


HOW CAN YOU IMPROVE QUALITY 
WHILE INCREASING PROFITS? It’s easy to 
find out. Just send for the bulletin “High-Speed 
Automatic Gaging and Sorting by Federal”. It 
shows how Federal automatic gages are achiev- 
ing results like these: 


oO Slashing rejects as much as 35% while 


sorting into 16 size categories 0.0001” apart. 


2) Maintaining accuracies of better than 

0.00005” all day long by measuring 
work in process and automatically adjust- 
ing the machine to hold tolerances. 


€) Inspecting and sorting for 9 separate 
specifications at a specd of more than 
3000 pieces an hour. 


4) Sorting 7200 odd-shaped pieces an 
hour into 5 “good” groups while rejecting 
“bad” pieces for either of two wrong angles. 


SEEING’S BELIEVING! These and more 
than 40 other case studies are covered in detail 
in Federal’s bulletin 72 on “High Speed Auto- 
matic Gaging and Sorting”. It will help engi- 
neers: (1) Federal has already solved your sort- 
ing or dimensional control problem; (2) An 
existing Federal gage may be easily adapted for 
your purposes; or (3) Federal engineers can 
develop the gage that will make 100% inspec- 
tion pay off for you. So, write for your copy 
today. Federal Products Corporation, 4115 Eddy 
Street, Providence 1, Rhode Island. 


EDERA 


FOR ANYTHING IN MODERN GAGES... 


sk 


DIAL INDICATING, AIR, ELECTRIC OR ELECTRONIC — FOR INSPECTING, MEASURING, SORTING OR MACHINE SIZE CONTROL. 


Production is More Uniform with this Federal 
machine-control, continuous-measuring gage. It 
automatically speeds up or slows down the wire 
coating machine to maintain a uniform thickness of 
plastic or rubber insulation. 


Sorting is Faster, More Accurate as this Federal 
automatic gage measures and sorts automotive piston 
pins at a rate of more than 3000 an hour. Located at the 
exit side of a centerless grinding machine, it also directs 
acceptable pins to packagers. 


For more information on products advertised, use Inquiry Card, page 247 
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get the best out of your tool steel through 


QUENCH TANK 


TEMPERING FURNACE 


TOOL GRINDER 


1836-1954 


FORGING 
HAMMER 


LOBDELL uniten company 


WILMINGTON 99, DELAWARE 


Here is a “Package” that will get rid 
of a costly and annoying problem... 
In fact, it will save up to 60% of costs 
for cutting and chipping tools ... the 
best life is gotten out of today's steels 
through proper dressing . . . proper 
steel, properly treated, will reduce costs 
substantially. Now, at your own con- 
venience, you can dress as many tools 
as are needed, and keep close control 
of your tool inventory. 

The complete “Tool Dressing Pack- 
age", entirely engineered by LOBDELL 
UNITED CO., (subsidiary of United En- 
gineering and Foundry Co.) . . . in- 
cludes al! of the Forging, Heat Treating 
and Dressing Equipment ... plus, the 
practical methods needed .. . and this 
“Package” not only reduces inventory 
costs, but it can do this at low initial 
cost, recoverable nominally in one year 

without special metallurgical 
control. 

The “versatile NAZEL Electro-Pneu- 
matic Forging Hammer is the LOBDELL 
UNITED CO. product... For the addi- 
tional equipment pr ted within this 
“Package”, LOBDELL is joined by a 
group of the most reputable leaders 
in their fields: 

Heating Equipment by Eclipse Fuel 
Engineering Company 

Tool Grinding Equipment by Black 
and Decker Company 

Accessory Tools and Tool Steels by 
Bedford Tool and Forge Company 


copy of LOBDELL’s new 


terther detells. 


CUTTING-OFF MACHINES 


Inc., Ft. W. 9th St., Cleve- 
and 

Brown & aa Mfg. Co., Providence, 

Cone Automatic Mch. Co., Windsor, Vt. Tisine 


pe). 
Conteiiated Mch. Tool Co., Rochester, N. Y. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. 
Johnson ‘Mfg. Co. Albion, Mich. 
Landis Machine éo., Waynesboro, Pa. (Pipe). 
Modern Machine Tool Co., 5. Water St., 
Jackson, Mich. (Lathe Tubing). 


CUTTING-OFF MACHINES, 
Abrasive Wheel 


Allison Co., Bridgeport, Conn. 

Campbell Mch. Div., American oo & Cable, 
29 Conn. Ave., Bridgeport, Con 

Div., Lodge & Shipley Co, Hamilton 


Delta Raner Tool Div., Rockwell Mfg. Co., 
614 G. N. Lexington Ave., Pittsburgh 8, Pa. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 


CUTTING-OFF MACHINES, Cold Saw 
See Sewing Machines, Circular 


CUTTING-OFF MACHINES, 
Metal Band Saws 


Armstrong-Blum Mfg. 5700 W. Blooming- 
dale Ave., Chicago, III 

DoAll Co., ‘254 Laurel ‘Ave., Des Plaines, Ill. 

Famco Machine Co., 3134 Sheridan Rd. 
Kenosha, Wis. 

Grob Bros. Grafton, Wis. 


CUTTING-OFF TOOLS 


Allegheny Ludlum Steel Comp. Pittsburgh, Pa. 

Co., 200 W. Armstrong 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Firth Sterlin — 3113 Forbes St., Pitts- 
burgh 30, 

Gorham Tool 14400 Woodrow Wilson, 
Detroit, Mich 

Haynes Stellite Div., Union Carbide & 
orp., 30 E. 42nd St, New ae N. 

Kennametal, Inc., Latrobe, 

Luers, J. Milton, 12 Pine St., Mt. Clemens, 


Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Wesson Co., 20 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman %& Barnes, 40600 Plymouth Rd., 
Plymouth, 

bade iy la . & Co., 400 Vulcan St., Buffalo 


CUTTING-OFF WHEELS, Abrasive 


Carborundum Co., Buffalo Ave., Niagara Falls, 


Norton Co., 1 New Bond St., Worcester, Mass. 

Simonds Abrasive a Tacony & Fraley Sts., 

Smit, , & Sons, oe Murray Hill, N. J. 


CYLINDER BORING MACHINES 
Baker Bros., Inc., Sta. F, P. O. Box 101, Toledo 


10, Ohio 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Corp., 1200 Oakman Bivd., Detroit 


Mich. 
Ingersoll nine Mch. Co., 2442 Douglas St., 
ockford, lil 
Moline Tool Co., 102 20th St., Moline, Ill. 
Peerless Production 19449 Glendale 
Ave., Detroit 23, Mich 
nee ‘Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 


CYLINDERS, Air 
Hannafin Corp., 1101 S. Kilbourn Ave., Chi- 


cago. 
Lehigh Foundries, Inc., 1500 Lehigh Dr., Easton, 


Pa. 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill. 

Rivett — & Grinder, Inc., Brighton, Boston 


Co., Jackson, Mich. 


CYLINDERS, Hydraulic 


Barnes, Johr: S., Corn, Rockford, III. 

Hannifin i S. Kilbourn Ave., Chi- 
cago, 

Hydraulic Press Mfg. Co., 300 Lincoin Ave., 
Mt. Gilead, io. 

Lehigh Foundries, Inc., 1500 Lehigh Or., 
Easton, Pa. 

Logansport Machine Co., Inc., 810 Center Ave., 
ogansport, Ind. 


A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY (Continued on page 346) 
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WHAT DOES FIRTH STERLING OFFER YOU? 
(ANSWER NUMBER 4) 


RESEARCH THAT 
ANTICIPATES 


NEEDS 


Our objective is to help you solve the technical and metal- 
lurgical problems of an atomic age before they arise . . . not after. 
So, at Firth Sterling, constant emphasis is on full-scale research, 
development, and production in specialty steels, carbides, new 
metals, and new methods. 


Out of this determination to be ahead, not just abreast of 
need, has come this amazing three year record of achievement 
in your interest: 

@A method of heat tinting that makes Color Metallography 
practical for determining the exact structure-property rela- 
tionship of carbide mixtures.* 

© New metals of great present and future potential that include 
heavy metal, three grades of chromium carbide, titanium 
carbide, and high temperature alloys. 

@ Cermets— those amazing hybrids of ceramic and metal, pos- 
sessing in combination the best characteristics of each, to 
overcome modern technological problems. 

in ingot, billet, bar, rod, strip, sheet, wire, and 
soon to be available for industrial applications. 


@ Zirconium 
tubing form 

@ A new chemical plant, employing the most advanced processes 
and equipment, producing ammonium paratungstate of the 
highest purity to improve the quality of our tungsten carbides. 

@ Method “X”- an electro-mechanical process for machining 
metals that are unmachinable by conventional means. 


Yes, all these are the result of “accent on research” .. . the 


justification for our statement 


Firth Sterling Stands for Metallurgical Achievement—Past, Present, Future 


*Write for reprint of article from Oct. 19, 1953 issue of STEEL. 


4 


—Inc— 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES: BIRMINGHAM® CHICAGO CLEVELAND DAYTON® DETROIT HARTFORD 
HOUSTON® LOS ANGELES NEW YORK* PHILADELPHIA® PITTSBURGH WASHINGTON® WESTFIELD, 
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A mule is 
a hybrid 


So is a CERMET 


A CERMET is what scientists the 
world over want—a hybrid material, 
like the mule, but possessing in 
combination all the best character- 
istics of several materials which by 
themselves cannot fill the demands of 
twentieth century technology. 


In the forefront of the race for the 
jet-era hybrid is a CERMET. A mule 
of materials, CERMET results from 
mating a ceramic material with a 
metal. Thus, the name CERMET. 
Its physical characteristics are such 
that research men everywhere are 
striving for its perfection. 

You see, man has reached a point 
where advancement in some direc- 
tions is limited by the ‘“‘survival”’ 
characteristics of existing materials. 
Jet propulsion, for example, may soon 
be stymied by the disintegration of 
available materials under high stress. 
Involved in this modern-day trial-by- 
fire are such technicalities as catastro- 
phic oxidation, thermal shock failure, 
non-resistance to impact and “creep” 
—which is elongation under high 
temperature and stress. 

Firth Sterling is now producing 
CERMETS for many applications! 

But, mule-like, CERMETS have 
some stubborn little characteristics 
which must be “bred out” before the 
ultimate “wonder” hybrid emerges. 
We are sure it will emerge from blue- 
ribbon breeding because Firth 
Sterling stands for metallurgical 
achievement past, present and 
future. 
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in Perkins custom-made Gears 


We have manufactured precision gears to cus- 
tomers’ specifications for over thirty years. This 
collective experience enables us to approach any 
gear engineering problem with a vast amount of 
“hindsight.” For no matter how exacting your par- 
ticular requirements may be, they cannot exceed 
those of many of our regular cust s. The return 
of a buyer’s market places a premium on quality. 
And if — in the product you manufacture, quality is 
synonymous with trouble-free power transmission 
—our gear engineering service will be of great 
value to you right now. Ask us for suggestions, 
ideas and cost estimates today. 


PERKINS MAKES: helical gears, bevel gears, sprockets, 
ratchets, worm gears, spiral gears, spur gears with shaved 
or ground teeth, ground thread worms. 


NOTE 1: A new product is the Perkins Precision Spring Coiler. This 
soiler (patent applied for) turns out precision springs—any type, shape, 
size, from wire sizes .005 to .125. 

2: Another new product—the Perkins “Bendit 15 patented metal 
forming machine bends and shapes’ sheets, rods; strips tubing into 
innumerably complex as well as simple forms that would be difficult or 
impossible to make by other means. Eliminates need for expensive tools 
or specialized skills, Ht. 47°’, net wt. 200 Ibs. Write today for descriptive 
catalogs, prices etc. 


ERKINS Machine & Gear Co. 


WEST SPRINGFIELD, MASSACHUSETTS 


National Forge & Ordance Co., Irvine, Warren 
County, Pa. 
Oilgear to, 1560 W. Pierce St., Milwaukee 4, 


is. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Rockford Machine Tool Co., 2500 Kiswaukee 
St., Rockford, Ill. 

Tomkins-Johnson Co., Jackson, Mich. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


DEALERS, Machinery 

Botwinik Bros. of Mass., Inc., 14 Sherman St., 
Worcester, Mass. 

Motch & Merryweather Mchry. Co., Penton 
Bldg., Cleveland, Ohio. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, lil. 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 


DEMAGNETIZERS 
Mencherd Mch. Co., 64 State St., Cambridge, 


ass. 
Heald Mch. Co., 10 New Bond St., Worcester 6, 


ass. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Taft-Pierce Mfg. Co., Woonsocket, R. |. 
Walker, O. S., Inc., Worcester, Mass. 


DESIGNERS, Machine and Tool 
Baird Machine Co,, 1700 Stratford Ave., Strat- 


Beaver Tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Hartford Specialty Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
etroit 7, Mich. 

ae Mch. Tool Co., 2531 11th St., Rock- 
ord, Ill. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


DIAMONDS AND DIAMOND TOOLS 
Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


DIE-CASTING 
See Castings, Die 


DIE-CASTING MACHINES 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Lake Erie Engineering Corp., Kenmore Station, 
Buffalo, N. Y. 


DIE CUSHIONS 
ae W. Co., 1375 Raff Rd., S. W. Canton, 


io. 
Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago, Ill. 
Verson Allsteel Press Co., 93rd St. and S Ken- 
wood Ave., Chicago, Ill. 


DIE INSERTS, Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex Detroit 32, Mich. 

Firth bag | Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Kennametal Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


DIEMAKERS’ SUPPLIES 


Allied Products Corp., 12677 Burt Rd., Detroit 
23, Mich. 

Danly Mch. Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

S. Tool Co., Inc., 255 North 18th St., 
_ Ampere, N. J. 


DIEMAKING MACHINES 


Grob Bros., Grafton, Wis. 

Hirschmann Co., Carl, 30 Park Ave, Man 
hasset, N. Y. 

Kearney & Trecker Corp., Milwaukee, Wis 

Oliver Instrument Co., 1410 E. Moumee St., 
Adrian, Mich, 


(Continued on page 348) 
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Clamping 


Problem? 


SCHRADER has 
the answer! 


Schrader Air Clamping Cylinders are available 
either base or leg mounted, in 1, 2!’ and 3” 
diameters delivering a 2” or 1” stroke. A wide 
selection of Schrader Valves is available to oper- 
ate this equipment. 


REG. U. S, PAT. OFF. 


Leaders in air control since 1844 


For more information on products advertised, use Inquiry Card, 


page 247 


The Schrader Air Clamping Cylinder is actually a 
bantam air cylinder that can add several minutes to 
each worker's production hour ... eliminate the need 
for slow, manual clamps. 

Think of all the clamping operations in your own 
shop. Milling machines . . . drill presses . . . power 
presses ... welders ... gluers— and many dozens of 
other machines that are now idling for ten or fifteen 
seconds while operators go through slow clamping 
operations. Why not save time — and operator annoy- 
ance — with fast, convenient Schrader Clamping Cyl- 
inders, as so many other industrial plants have already 
done? Remember, you can mount these Schrader 
Clamping Cylinders anywhere — and actuate them 
automatically or manually. 

For full details on the models available — or any of 
the hundreds of air control products in the complete 
Schrader Line — write today. Or, if you prefer, fill out 
the coupon below. 


A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorporated 
454 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. T-5 


| am interested in more information on 


Name Tithe 
Company __ 


Address 


~ 
* 
* 
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oe In a four month period under actual competitive conditions 
one Diamond Wheel ground 36,976 pieces, while eight 
silicon carbide wheels ground a total 16,023 pieces. 
RESULT— 1. Less cost per piece 2. Greater Production 
3. Less down time. 


fot yourself how 
SECOMET DIAMOND WHEELS 
Can provide yo You with these palus values 


Send for informative catalog #54 or contact 
us direct for information and assistance. 


J. K. SMIT & SONS, INC. 


MURRAY HILL, N. J. 


DIE SETS, Standard 

Danly Mch. apeciaties, Inc., 2107 S. 52nd Ave., 
Chicago 5 

Hirschmann éo, Carl, 30 Park Ave., Man- 
hasset, N. 

Pratt & whitney, West Hartford 1, Conn. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn 

U. $. Tool Co., ine, 255 N. 18th St., Ampere, 


Wales-Strippit Corp., N. Tonawanda, N. Y. 


DIE-SINKING MACHINES 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Cincinnati Milling Mch. Co., Cincinnati, Ohio. 

Gorton, George, Machine Co., 1110 W. 15th St, 
Racine, Wis. 

Orban, Kurt, Co. Inc., 205 East 42nd St., 
New York 17, N. Y. 

Pratt & Whitney, West Hartford 1, Conn 

Turchan Follower Mch. Co., 8259 "“Seaseais & 
Alaska Aves., Detroit, Mich. 


DIE-SINKING PRESSES 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa. 
Kearney & Trecker Corp., Milwaukee, Wis. 


DIE STOCKS 
See Stocks, Die 


DIES, Sheet Metal, Etc. 
Allied Products Corp., 12677 Burt Rd., Detroit 


, Mich. 
Bliss, E. W., Co., 1375 Raff Rd., S. W. Canton, 


io. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park cig Detroit 32, Mich. 

Chambersburg Chambersburg, Pa. 

Columbus Die-To Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio 

Dreis & Krupp Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ili. 

Ferracute Mch. Co., Bridgeton, N. J. 

John B., Manufacturing Co., Ellis St., New 
Britain, Conn. 

Metal Carbides Corp., Youngstown, Ohi 

Niagara Mch. Tool Wks. 683 Northland 
Ave., Buffalo, 

Taft-Peirce Mfg. Co., Woonsocket 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, !I 

Wales-Strippit Corp., N. Tonawanda, N. Y. 

— Mch. Wks., Newton St., Waltham, 

ass 
Mfg. & Co., 1712 West Arcade 
., Chicago 12, 


DIES, Threading 

meets Div., Union Twist Drill Co., Derby 
ine 

Card, S. W Mfg. Co., Mansfield, Mass 

Detroit Tei & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Vestville Station, New 
Haven 1 

Greenfield ay a Die Corp., Greenfield, Mass. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


hio 

National Acme Co., 170 E. 131st St., Cleve- 
an hio. 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, Mas 

Sheffield Corp., 721 “Springfield, Dayton, Ohio. 

Winter Bros. Co., Rochester, Mich. 


DIES, Threading, Opening 
Eastern Mch. Screw Corp., New Haven Samm, 
Errington Mechanical Laboratory, 24 

Ave., Stapleton, S. 
Geometric Toot ‘Westville Station, New 
sy ed Co., 1201 W. 65th St., Cleveland 2, 


Jones & Lamson Mch. ve 160 Clinton St., 
Springfield, 

Landis Mch. Co. 

National Acme ber St., Cleve- 


land, Ohio. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


DIES, Thread Rolling 

Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Pratt & Whitney, West 

Reed Rolled Ny md Die Co., P. 0. Box 350, 
Worcester 1, 

Sheffield Corp., 721 “Springfield, Dayton, Ohio. 


(Continued on page 350) 
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MANUFACTURING COSTS— 
THROUGH FASTER CUTTING! 


The gears you see above are only some of a wide variety of 
precision gears and parts that you can make on a Farrel-Sykes 
“Twin-Head” generator. 


Manufacturing costs will drop as the unequalled speed, 
accuracy and convenience of this machine keeps production 
flowing fast. Setups and change-overs are effected so rapidly 
that down-time is held to a minimum. Operators prefer the 

F er i INC. machine for its ease of operation, such as rapid selection of 


Plante: Ansonte end Conn, ¥. speeds and feeds, simple adjustment of cutters, and positive 


Sales Offices: Ansonia, Buffalo, New York, control of infeed. 
Cambridge (Mass.), Akron, Cleveland, 


Chicago, Los Angeles, Houston Write now for details of this versatile gear generator. You 
will find it profitable in your shop. 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY, May, 1954—349 


Continvous-tooth ; 
AS, 
Ne 
Herrincl with center groove 
Cluster gear 4 
EA 
| 3 


D Product Directory 


REED about 


Thread Rolling 


it will pay you to know 


Thread Rolling . . . as a Primary Operation 


with Reed Thread Rolling Attachments 
on Automatic Screw Machines 


Reed Thread Rolling Attachments are 
currently built in four popular standard 
sizes and designed to operate in more 
than 300 cross-slide positions on over 
100 sizes of automatic screw machines. 
Each size is adjustable to accommo- 
date an infinite range of work diame- 
ters within its capacity and consists of 
two units . ..a head of compact rigid 
design assembled to an adapter by a 
floating swivel connection. 


with Reed Cylindrical Die 
Thread Rolling Machines 


Reed Cylindrical Die Thread 
Rolling Machines, using three 
dies, have made possible in- 
terchangeable manufacture 
of threads oncomponent parts 
where close tolerances once 
made selective assembly a 
costly requirement. Standard 
vertical and horizontal ma- 
chines provide for a wide 
variety of applications on 
various work diameter capac- 
ities up to 4 inches. 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES and DIES e KNURLS ¢ THREAD ROLLS 
Worcester, Massachusetts, U.S. A. 


Sales Offices in; Buffalo, Chicago, Cleveland, Compton, Calif, Detroit, Englewood, N.J., Houston 
Indianapolis, Milwaukee, Montreal, New York City, Philadelphia, Pittsburgh, St. Louis, Syracuse, Toronto 
029A 
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DISCS, Abrasives 
Cosporynum Co., Buffalo Ave., Niagara Falls, 


Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Norton Co., 1 New Bond St., Worcester, Mass. 

Simonds Abrasive Co. Tacony and Fraley Sts., 

Philadelphia, Pa. 

Smit, J. Sons, Inc., Murray Hill, N. J. 

Walls Corp., 333 Nassau Ave, Brooklyn 


DISINTEGRATORS 
Elox Corp., 602 N. Rochester Rd., Clawson, 
Mich 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOWELL PINS 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 
n 


Conn. 
4 Mch. Inc., 2107 S. 52nd 
Chicago 50, 
254 Ave., Des Plaines, Ill. 
Producto ‘Machine Co., 990 Housatonic Ave., 
Bridgeport, Conn. 
. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


DRAFTING MACHINES 
Universal Drafting Mch. Corp., 7960 Lorain 
Ave., Cleveland, Ohio. 


DRESSERS, Grinding Wheel 


Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 32, Mich. 

Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit 13, Mich 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Erickson Tool Co., 2309 Hamilton, Cleveland, 


Ohio 
EI-Cell-O 1200 Oakman Bivd., Detroit 


Mic 

Hoglund ry & Mfg. Co., Inc., Berkeley 
Heights 

Metal Corp., Youngstown, Ohio. 

Meyers, W. F. Co., Bedford, Ind. 

Moore Special Tool Co., Inc., 724 Union Ave. 
Bridgeport, Conn. 

Norton ‘Co, 1) New Bond St., Worcester, Mass. 

Scherr, George wy Inc., 200 Lafayette St., 
New York 12, N. 

Sheffield Corp., aii Springfield Dayton, Ohio. 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 
age Sop. 9113 Schaefer Hwy., Detroit 28, 


Western Tool & Mfg. Co., 1640 E. Wheeler St., 
Springfield, Ohio. 


DRIFTS, DRILL 
ay 9 Bros. Tool Co., 5200 W. Armstrong 
Ul. 

nae Tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich 

Chicago- Latrobe Twist Drill Works, W. 
Ontario St., Chicago, Ill. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, lil. 

Buffalo Forge Co., 490 Broadway, Buffalo, 


Buhr JMch. Tool Co., 835 Green St., Ann Arbor, 


Caned “Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Delta ee Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Ave., Stapleton, S. |. 

Ertco Te Tool Inc., Ave., Brook- 

n, 
Ex- 1200 Oakman Blvd., Detroit 
Govro-Nelson Co., 1933 Antoinette St., Detroit 


8, Mich. 

Moline Tool Co., 102 20th St., Moline, Ill. 

Peerless Production Corp., 19449 Glendale Ave., 
Detroit 22, Mich. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

United States Drill Head Co., 616 Burns, 
Cincinnati, Ohio 

Tcol, 34000 Lakeland Blvd., Cleve- 
a 


(Continued on page 352) 
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Now’s the time to discard 


costly, obsolete methods.. 


more 
profitable 
presswork! 


PRESSES 


Don’t let obsolete methods and equipment 
handicap your operation, drain your profits. 
Modernize with new Federal Dial Feed 
Presses. Then watch your production go 
up, and costs go down! Surveys show many 
a Federal Dial Feed doing three to five times 
‘the work of a standard press... cutting 
down-time, reducing accidents, eliminating 
more expensive equipment. These rugged, 
Write for new Dial Feed Catalog precision-built, versatile presses incorporate 

the finest materials and workmanship. Avail- 


THE FEDERAL PRESS COMPANY able in eight sizes, from 6 to 80 ton capacity. 


505 Division Street, Elkhart, Indiana Automatic feeds and ejectors if desired. 


No. 7 Dial Feed— 
Capacity, 80 tons 
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DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, ag i. 

Beaver Tool & Engineering Cor 2850 Ro- 
chester Rd., Box 429, Royal Oa Mich. 

Delta Power Tool Div., ockwell Mfg. Co., 
614G N. Lexington Ave., ge al 8, Pa. 

Keller Tool Co., Grand Haven 

Kingsbur Mch. Tool Corp., Secu, | N. H. 

Morris Machine Tool aa ‘inc., 946-M Harriet 
St., Cincinnati 3, Ohi 

Rehnberg- Jacobson Mfg, Co., 2135 Kishwaukee 

Rockford, III. 
ms. Mfg. Co., 435 Eastern Ave., Bellwood, III. 


DRILL SOCKETS 


Bros. Co., 5200 W. Armstrong 
hicago, 

Greenfield Tap | Die Sp. Greenfield, Mass. 
oe Twist Drill ool Co., Rochester, 


Pratt & Whitney, p, West Hartford 1, Conn. 
Jones & , 1903 Rockwell’ Chicago 


Union Twist Drill Co., Athol, 
Whitman & Barnes, 40600" Plymouth Rd., 
Plymouth, Mich. 


RECTANGULAR 


The answer to greater speed and 
ee accuracy in setting up for angu- DRILL STANDS 


lar grinding. Onsen Tee | Drill Co., 1242 E. 49th St., 


° Greenfield Tap & Die Corp., Greenfield, Mass. 
Easy to use... no dials or scales. National Twist Drill & "a Co., Rochester, 


Mich. 
Standard gauge blocks insure ac- Standard Electrical Tool Co., 2488-90 River 
: Cincinnati 4, Ohio. 
curacy impossible by any other Ther bower Yoo! Co. Arora, . 
° ” Union Twist Drill Co., Athol, Mass 
means. Working surface 6” x | Whitman. & Barnes, 40660 Plymouth Rd, 


1114”, also 6” x 20” Table of | Mim 


ROTARY Constants furnished. 


DRILLING MACHINES, Automatic 


: , Avey Drilling Mch. 26 E. Third St., Cov- 
A type and size for any machin- MAGNA-VISE on, 
ing operation on fiat or irregular Holds non-mag- 

Barnes Drill Co., 814 Chestnut, Rockford, lil. 
surface. netic materials & John, Co., 201 S. Water St., 

ockfor 

Rectangular chucks from 5”x 10” on magnetic Fool Co., 156 Wason Ave., 
to 30x96” working surface. Ro- chucks — brass, ine Corp., Mt. Grove St., Bridgeport, Conn. 


Bur Tool Co., 835 Green St., Ann Arbor, 
tary chucks from 6M dia, face to 4 a, copper, p astic, Consolidated Mch. Tool Corp., Rochester, N. Y. 


72” dia. Swiveling chucks from a ae hard rubber, Hartford Special Mchry. Co., 287 Homestead 
5”x 10” to 12x84”. All-steel con- Ws stainless steel, Hirschmann Co., Carl, 30 Park Ave., Man- 
struction, moisture-proof, shock- aluminum, glass, Kingsbury Mch. Toot Corp., Keene, ty 
proof. 22% more magnetic area. Available in] 


- ” ” $t., ti 3, Ohi 
Pieces held to extreme edges of 6”, 10” and 14 piatiiens Datemmatic Tool Co., Inc., S. 7th and 


N. Sts., Richmond, In 
chuck. lengths. Peeriess Production 19449 Glendale Ave., 


Detroit 23, Mich. 


ool ngr atayette, 
ENGINEERING FACILITIES CHUCK REPAIR MAGNA-LOCK yer Tool & Engrg 


Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
Take advantage of Magna-Lock’s For use with Magna-Lock chucks, 
experience and engineering these accessories meet the high ine., 4006 Lakeland Biva., Cleve- 
“know-how”... at your service quality standards of the chucks 

to help you solve your chucking themselves. Demagnetizing units, 


izi DRILLING MACHINES, Bench 
problems. voltage regulator, demagnetizing Avey Drilling Mch. Co., 26 E. Third St., Cov- 


i itch, rectifiers. ington, K 
and Buffalo forge Co., 490 Broadway, Buffolo. 
k repair service Oakley, Cincinnati, Ohio. 
chuc P Delta Power Tool biv., Rockwell Mfg. Co., 
available anywhere. Any 
lems to Edlund Machinery Co., Cortiand, N 
Bring your chucking proble . Famco Machine Co., 3134 Rd., 
chuck. Fast, dependable service machines’ productivity. Write M-54. Fosdick Meh. To Tool Co., 1638 Blue Rock, Cin- 
cester, Mass. 
Bend Lathe Inc., 425 E. Madison 
Ther ‘Power Tool o., Aurora, Ill. 
Walker-Turner Div., ‘Kearney & Treckar Corp., 


i . offers you the most 
Magna Lock y Canedy-Otto Div., ‘Cincinnati Lathe & Tooi Co., 
4G N. Lexington Ave., eo 8, Pa. 
and make of electrical magnetic . . . fret to increase your 
hio. 
at reasonable cost. Leland-Gifford co 1025 Southbridge St., Wor- 
Request Magna-Lock as original equipment on your new machines. , south Bend 
900 North Ave., ‘Plainfield, N. J. 


Hanchelt 
MAGNA-LOCK CORP. MAGNA-LOCK, INC DRILLING MACHINES, BOILER 


. Magnetic Chucks and Devices Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Magnetic Chucks and Devices Cincinnati, Ohi 


BIG RAPIDS, MICHIGAN, U.S.A. BIG RAPIDS, MICHIGAN, U.S.A. | Co,, 1300 st. Clair 


(Continued on page 
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foe high speed non-ferrous milling 


Onsrud A-24 Milling Ma- 
chines . . . high HP, high 
| speed milling heads, remove 
. | metal at rates up to 214 
cubic inches per minute. 
| Table feeds infinitely vari- — 
_ able from 11” to 215” per 
| minute, 3,450 RPM horizon- 
tal head pivot mounted for — 
contour milling with profile 
bar control. Write for Bul- 
letin 1139. 


Onsrud A-245 Vertical 
Milling Machine . . . for 
light work, manually fed as 
in sheet profiling and cut-out 
operations. Two speed 7,500 
and 15,000 RPM spindle pro- 
vides smooth finish and fast 
production, 


Onsrud A-48 Rotary Table Face 
and Profile Milling Machine... for 
work or work set-up, up to 48” diame- 
ter. One pivoted head follows profile 
bar for contour or straight milling. Sec- 
ond head is preloaded for face milling. 


| Onsrud A-242 Duplex Milling 
| Machine . . . mills parallel faces 
on work at one time, using end mill- 
_ ing cutters. A high precision ma- 
chine, built with one, two, or more 
motors as specified. Write for Bul- 
letin 1128. 


Onsrud A-18 Rotary Table | 
Profile Milling Machine... 

dual table design permits loading 

while second table is in operation. 

For continuous production. Write | 

for Bulletin 1124. 


There's an Onsrud high speed, high HP, fast feed 
milling machine for every type of non-ferrous milling 
+». to meet the requirements of every type and size 
of production part. Your inquiry is invited. 


OMSRUD MACHINE WORKS, INC. 


3940 Palmer Street 47, Illinois 


the fastest machines in metal working 
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This Sharples 

Cutting Oil Purifier 
assures 
longer runs 


between 


set up 
and tool 
this is 
just one of 
many savings 
from low cost, 
high efficiency 
Sharples 
oil purification. 


dressing... 


A Sharples Cutting Oil Purification System Pays off. 
Write for Bulletin 1270 for the answers to your 
question, ‘‘Should I Purify Cutting 

Oil in My Shop?” 


SHARPLES 


THE SHARPLES CORPORATION 2300 WESTMORELAND ST.+ PHILA. 40, PA. 


NEW YORK + PITTSBURGH CLEVELAND DETROIT #CHICAGO 
NEW ORLEANS «+ SEATTLE ¢ LOS ANGELES «+ SAN FRANCISCO « HOUSTON 


Associcted Companies and Representatives throughout the World 
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DRILLING MACHINES, Deep Hole 
Mch. Co., 26 E. Third St., Cov- 


ngto 
usland- Co., 1025 Southbridge St., Wor- 
cester, Mass. 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, 
Pratt & Whitney, West Hartford 1 on 
Wales-Strippit orp., N. Tonawanda, N 


DRILLING MACHINES, Gang 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 
Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Baush Machine Co., 156 Wason Ave., « 
Springfield 7, Mas: 
Cincinnati Bickford Toot Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 
Cleereman Mch. Tool Co., Green Bay, Wis. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 7 
Edlund Machinery Co., Cortland, N. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland. 


Fosdick Mch. Tool Co., 1638 Blue’ Rock, Cin- 
cinnati 23, Ohio 
Ingersoll Milling Mch. Co., 2442 Douglas St., . 
ockford, ill. 
Leland- Gifford Co., 1025 Southbridge St., Wor- 
cester, 
Millhollond, W. K. Mchry. Co., 6402 Westfield 
Bivd., Indianapolis 5. 
Moline Tool Co., 102 20th St., Moline, Ill. 
Morris Machine’ Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio.” 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, 
Peerless | Production Corp., 19449 Glendale 
Ave., Detroit 23, Mic 
Snyder Tool & Engrg. 2. 3400 E. Lafayette, 
Detroit 7, Mich. 
Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich, 


DRILLING MACHINES, Horiz. Duplex 

Avey oes Mch. Co., 26 E. Third St., Cov- 
ingto 

Station F, P.O. Box 101, 


Toledo 10, Ohi 
Barnes Drill Co., Chestnut Hl. 
Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 


Baush Machine Pi Co., 156 Wason Ave., 


Springfield 7, 
lated , Rochester, N. Y. 
1’ W. Burnham St., 


Davis & Thompson eo 

Milwaukee 14, 
Edlund Machinery Co. Cortland, N. 


Phila- 


“Fool Corp., Keene, H. 
W. K., Mchry. ‘Co., Westficld 
Indianapolis 5, Ind. 

Mating “Tool Co. 26th’ St., Moline, Ill. 

Morris Machine inc. 946-M Harriet 
St., Cincinnati 3, Ohi 

National Automatic Tooi Co., Inc., S. 7th and 

N. Sts., Richmond, ind. 

Peerless | Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. ° 

Snow Mfg. Co. 435 Eastern Ave., 

ool & Engrg. Co., 3400 E . Lafayette, 
etroit 7, Mich. 

— Mch, Tool Co., 2531 11th St., Rock- 
‘ord, 


DRILLING MACHINES, 
Horizontal Portable 

Mch. Co., 26 E. Third St., Cov- 

Cinennati Bi Bickford Tool Co., 3220 Forrer Ave., 

Cincinnati, Ohio. 


DRILLING MACHINES, Inverted 
Avey Settee Mch. Co., 26 E. Third St., Cov- 


ington, 
Baker Bros., | , Station F, P.O. 101, Toledo 
Barnes Dril Co., 814 Chestnut, Rockford, III 
Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 
Morris Machine Tool A Inc., 946-M Harriet 
St., Cincinnati 3, O 
National Automatic “roi Co., Inc., S. 7th and 
N. Sts., Richmond 
Peerless Production ow 19449 Glendale Ave., 
Detroit 23, Mich. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 


(Continued on page 356) 
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with this mor-speed 


The Morris Two Way Horizontal High Production Machine 
finishes universal joint flange yokes at the rate of 153 per 
minute at 100% efficiency. 

It, like other Morris MOR-SPEED Machines, is made up of 
standard MOR-SPEED units plus certain special parts. Because 
of Morris methods and standard designs, the user gets a special 
purpose machine... capable of high speed, precision 
production ... without the usual sky-high cost and limited 
application of a ‘special machine.” 

Morris MOR-SPEED Machines save space, time and costs for 


5 leading manufacturers in every industry. 
If you have multiple drilling, tapping, boring or similar 
5 Pe operations on a mass production basis, Morris Engineers may 


may be able to show you substantial savings on a 
modest investment. 


THE MORRIS MACHINE TOOL CO, 
y/ 946 HARRIET STREET 
CINCINNATI 3, OHIO 
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You’re 


=/DOUBLE CERTAIN 


DOUBLE-CIRCLE 


For a perfect job... 
for more cutting mileage... 
specify 


DOUBLE-CIRCLE REAMERS 


No standard cutting operation demands greater 

precision than reaming. That's why you'll always 

want to be certain that you choose close-tolerance 
reamers. We say that with Double-Circle you are 

“double certain”. 

(1) You know that Chicago -Latrobe puts into 
these tools the finest materials, the most precise 
workmanship and an unexcelled experience 
in close-tolerance tool making for superior 
micro finish. 

(2) DOUBLE-CIRCLE offers a really complete line. 
From their vast line there will be exactly the 
right tool for your job. Certainly, you can use 
them with confidence. 


QUICK SERVICE 


FROM A CHICAGO-LATROBE DISTRIBUTOR 


DOUBLE CIRCLE 
TOOLS 
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DRILLS © REAMERS ¢ COUNTERSINKS ¢ COUNTERBORES ¢ CARBIDE TOOLS ¢ SPECIAL TOOLS 


DRILLING MACHINES, Multiple Center 
Column Type 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Barnes Britt Co., 814 Rockford, Ili. 

Morris Machine Tool Co. ¥ , 94 6-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., tnc., S$. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale 

Ave., Detroit 23, Mich. 


DRILLING MACHINES, Multiple Spindle 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 

Barnes Drill Co., 814 Chestnut Rockford, Ill. 

Barnes, W. F. John, Co., 201 Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Buffalo Forge Co., 490 Broadway, Buffalo, 


Burg Tool 
Los Angeles 

Canedy-Otto Div., Lathe & Tool Co, 
Oakley, Cincinnati, hio 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa Corp., 405 Lexington Ave., New York 17 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Delta Power Tool Div., Rockwell Mfg. Co, 
614G N. Lexington Ave. eal 8, Pa 

Ediund Machinery Co., Cortand, N. 

Famco Machine Co., 3134 wb old Rd., Ken 
osha, Wis. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin 
cinnati 23, Ohio. 

Greenlee Bros. & Co., 12th and Columbia Ave., 
Rockford, III. 

Hartford Special Mchry, Co., 287 Homestead 
St., Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

Millholland, W. K., Mchry. Co., 6402 Westfield 
Bivd., Indianapolis 5, Ind. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mic 

Moline Tool Co., 102 20th St., Moline, III. 

Morris Machine’ Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale Ave., 
Detrcit 23, 

Pratt & Whitney. West Hartford 1, Conn. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

Snyder Too! Co., 3400 E. Lafayette, 

etroit 7, 

South Bend’ pa Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, ‘Ohio. 


3743 Durango Ave., 


DRILLING MACHINES, Radial 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 

Conse “Otto Div., Cincinnati Lathe & Tool Co., 

okie Cincinnati, Ohio 

Cates Mich. Co., 3000 Spring Grove Ave., 
Cincinnati 25, 

Cincinnati Bickvord Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Cosa 405 Lexington Ave., New York 


N. 
oe Burt Co., 1300 St. Clair Ave., Cleveland, 


Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Kaukauna Machine Corp., Kaukauna, Wis. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 


Detroit 4, Mich. 
Machine , 946-M Harriet 

Cincinnati 3, 
Machine ‘Inc. , 3940 Palmer St., 
Chicago, Ill. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang 


DRILLING MACHINES, Sensitive 


Avey ag 4 Mch. Co., 26 E. Third St., Cov- 
ington, 
sat ta Forge Co., 490 Broadway, Buffalo 


(Continued on page 358) 
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Through specialization, Card is 
better prepared to fulfill your most 
exacting threading requirements. 


TAPS CARD 


Completely stocked offices at Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco and Seattle 
See your local Card distributor for prompt deliveries and helpful service 


S. W. CARD MANUFACTURING CO., MANSFIELD, MASS. * DIVISION OF UNION TWIST DRILL CO. (2 2) TAPS* DIES*SCREW PLATES 
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Product Directory 


WHITON MICRO JAW-SET 


PAT. APPLIED FOR 


for precision adjustment of lathe chucks 


Designed for easy installation on any top jaw used on an American Standard 
Serrated Jaw Chuck. Top jaws are then interchangeable on any chuck of Ameri- 
can Standard Serrated type. Precision adjustment is made by using the hex wrench 


furnished with the Jaw-Set. Only one screw is required to control microadjustment. 


The rigidity of a non-adjustable chuck plus complete preci- 
sion adjustment of each jaw! 


The Potter and Johnson Co., 
of Pawtucket, R. |. was the 
first machine tool builder to 
recognize the advantages of 
the Whiton Micro Jaw-Set 
used in combination with 
Whiton Air Chucks. This 24” 
Whiton Air Chuck is mounted 
on a 6D Potter & Johnson 
Automatic Turret Lathe tooled 
for quantity production of 
motor end shields. The opera- 
tor can make microadjustment 
of any jaw with the Jaw-Set. 
Jaws can be set precisely con- 
centric for second operation 
work. 


Div., Cincinnati Lathe & Tool Co., 
kley, Cincinnati, Ohio. 
405 Lexington Ave., New York 17, 


—_ Power Tool Div., Rockwell Mfg. Co., 
4G N. Lexington Ave., Pittsburgh 8, Pa. 

Machinery Co., Cortiand, Y. 

Ce., ‘3134 Sheridan Rd., Ken- 


Foote: hurt 1300 St. Clair Ave., Cleveland, 


8, Ohio 

Fosdick Mch. bg Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohi 

Leland-Gifford Co, 1025 Southbridge St., Wor- 
cester, Mass. 

National Automatic Too! Co., Inc., S. 7th and 

Sts., Richmond, Ind. 

Pratt & Whitney, West Hartford 1, Conn. 

Ryerson, Jos. T. & Son, Inc., 2558 W. Teth ae 
Chicago 18, Ill. 

Snow Mfg. Co., 435 pastor: ae, Bellwood, III. 

South Bend Lathe Works, 425 E. Madison 
St., South Bend, ne 

Wales-Strippit Corp., N . Tonawanda, N. Y. 


DRILLING MACHINES, Upright 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Buker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 

Barnes Drill £°. 814 Chestnut, Rockford, III. 

& John, Co., 201 S. Water St., 

Rockford, ‘it 

Baush Mch. Ling Co., 156 Wason Ave., Spring 
field 7, Mas: 

forge. 490 Broadway, Buffalo, 


Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, Ohio. 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

405 Lexington Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., te ge 8, Pa. 

Edlund Machinery Co., Cortl and, N. Y. 

Foote-Burt Co., 1300 ‘St. Clair Ave., Cleveland 


8, Ohio. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

In ersoll M Milling Mch. Co., 2442 Douglas St., 
ockford 

Leland- 1025 Southbridge St., Wor- 
cester, Mass. 

Moline Tool Co., 102 20th St., Moline, Ill. 

National Automatic Tool Co., Inc., S. 7th and 

. Sts., Richmond, Ind. 

Orban Kurt, Co., Inc., 205 East 42nd St., New 
York 17,'N. Y. 

Production 19449 Glendale 

Ave., Detroit 23, 

Rehnberg- Jacobson’ Mts 2135 Kishwaukee 
St., Rockford, Ill. 

Ryerson, Jos. T. - Son, Inc., 2558 W. 16th St., 
Chicago 18, 

Snow Mfg. Co, 435 Eastern Ave., Bellwood, III. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
etroit 7, Mich 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Wales- Strippit Corp., N. Tonawanda, N. Y. 


DRILLING MACHINES, Wall, Radial 


Shear Works Co., 3917 St. 
Clair Ave., Cleveland, Ohio. 
Consolidated. Mere ‘Tool Corp., Rochester, N. Y 


DRILLS, Center 

Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., i. 

Cleveland Twist Drill Co., 1242 E. 49th St., 


Cleveland, 
14400 Woodrow Wilson, 
Detroit, Mich. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
yg Twist Drill & Tool Co., Rochester, 
ic 
Union Twist Drill Co., Athol, Mas 
Whitman & Barnes, 40600 Piynouth Rd., 
Plymouth, Mich. 


DRILLS, Core 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chicago-Latrobe Twist Works, 411 W. 
Ontario St. 

Tool Co $09. ‘Htomitton, Cleveland, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
, Mich. 


(Continued on page 360) 
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lts use of Oilgear Fluid Power 


Western Electric Company, manu- 
facturing unit of the Bell Telephone 
System, originates, designs and 
builds many of the special machines 
it uses in its own manufacturing 
processes. It also maintains unceas- 
ing pressure to improve upon ma- 
chines already in operation, for 
optimum performance, for better 
product, for lower costs, for freedom 
from trouble. 

Its use of Oilgear Fluid Power 
Drives and Transmissions has been 
increasing because, in the words of 
their engineers, Oilgear enables 
them among other things to syn- 
chronize many machine components 
easily and economically. A good 
example of all these points is the 
“short haul’ video cable 
wrapping machine pic- 
tured above. 

This machine was de- 
signed and built by the 
company’s own men some 
years ago. For optimum 


performance, the speed of the heads 
should be easily and independently 
variable and the direction of rotation 
instantly changeable because the 
lay and pitch of the wrappings must 
be varied according to the require- 
ments of the run. Moreover, the in- 
side contour of the tube formed by 
the wrapping should be smooth and 
uniform so as to avoid setting up 
echo waves that interfere with trans- 
mission and vitiate signal strength. 

Because of these requirements, a 
new drive was installed something 
over 4 years ago. A line shaft drives 
five Oilgear Fluid Power Transmis- 
sions, one at each machine head 
and the capstan. 


The results were these: uniformity 
and control of tension are so good, 
the machine runs at 4 times its 
former machine speed; it is easy to 
vary speed and direction of rotation 
of each individual head; eccentric 
heads gave way to concentric heads, 
and supply spools are now loaded 
to full capacity instead of “th to 
Y%th as before; the machine is 
stopped less frequently for loading. 
Maintenance on the former drive 
was involved and frequent—on the 
Oilgear equipment it has been 
simple and negligible. 

There is some reason to suspect 
that Oilgear Fluid Power with its 
wide range of advantages may solve 
some of your machine design prob- 

lems and make the results 
very pleasing and profit- 
able. Why don’t you really 
find out? THE OILGEAR 
COMPANY, West 
Pierce Street, Milwaukee4, 
Wisconsin. 
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SOLVED... 


The Problem of Driving the Pump 
from a Reversing Shaft without 


Changing Direction of Flow or Port Positions 


TUTHILL 


AUTOMATIC-REV 


wo 


rors COMPA 


How to lubricate re- 
versing machinery! 
How to provide cool- 
ant or hydraulic power 
when the pump must be 
driven from a reversing shaft! 
How to insure pump flow in the 
proper direction on machinery which 

must be shipped without knowing the ultimate direction of the 
driving members! 


The answers to questions like these are presented in this new 
Catalog No. 105 on Tuthill Automatic Reversing Pumps. 
Through a unique feature developed by Tuthill, these pumps 
can be driven in either direction of rotation without changing 
direction of flow or port positions. The wide range. of types, sizes, 
and pressures makes these pumps readily adaptable to your re- 
quirements. Capacities up to 200 g.p.m. and 
pressures to 400 p.s.i. 


Write for your copy of Catalog No. 105 today 


TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th. St., Chicago 19, Ill. 


Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. 
Ingersoll, Ontario, Canada 


he Sterling Inc., 3113 Forbes St., Pittsburgh 
, FQ. 
Gairing Tool Co., 21225 Hoover Rd., Detroit 


32, Mich. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. 
Too 1938 Thomas St., Mead- 
vi 
National Twist Drill & Tool Co., Rochester, 


ic 
Scully- a & Co., 1903 Rockwell St., Chi- 


Smit, K., & Sons, Inc., Murray Hill, N. J. 

Super “ool 'Co., 21650 Hoover Rd., Detroit 13, 
Mic 

Union Twist Drill Co., Athol, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman ‘& Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


DRILLS, Deep Hole 

Peerless Production 19449 Glendale 
Ave., Detroit 23, Mich. 

Pratt & Whitney, Hartford 1 

Smit, J. K., & Sons, Inc., Murray Hill, N 

Union Twist Drill Co., Athol, Mis: 

Whitman & Barnes, 40600 Piymouth Rd., 
Plymouth, Mich. 


DRILLS, Portable Electric 


Biack & Decker Mfg. Co., Towson, Md. 

Chicago Pneumatic Tool ‘Co., 6 44th 
New York, 

Millers Falls. Co., Greenfield, Mass 

Ryerson Jos. ng Son, Inc., 2558 W. 16th St., 
Chicago Th 

Thor Power Fool Aurora, Ill. 


DRILLS, Portable Pneumatic 


Chigese Pneumatic Tool Co., 6 E. 44th St., 
New Yor 

Ingersoll-Rand Co., Phillipsburg, 

Keller Tool Co., Grand Haven, Mic 

Onsrud Machine Works, Inc., 5940. Thain St., 
Chicago, Ill. 

Thor Power Tool Co., Aurora, Ill. 


DRILLS, Rachet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, III. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 


Mich. 
Pratt & Whitney, West Hartford 1, Conn. 
Union Twist Drill Co., Athol, Mass. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist 


Besley-Welles Core. Beloit, 

Chicago-Latrobe jDeitt Works, 411 W. 
Ontario St., Chic tl. 

Cleveland Twist Dri ‘Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa. 
Greenfield Top & Die Corp., Greenfield, Mass. 
oo Twist Drill & Tool Co., Rochester, 


Pratt “E Whitney, West Hartford 1, Conn. 
Super Tool Co., 21650 Hoover Rd, Detroit 13, 


Mich. 

Union Twist Drill Co., Athol 

Whitman & Barnes, 40600 Rd., 
Plymouth, Mich. 


DRILLS, Wire 


Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Greenfield Tap & Die Corp. Greenfield, Mass. 

—_ Twist Drill & Tool Co., Rochester, 

c 

Union Twist Drill Co., Athol 

Whitman & Barnes, 40600" Prancuth Rd., 
Plymouth, Mich. 


DRIVES, Chain 


Link-Belt Co., 220 §. Belmont Ave., Indian- 
apolis 


(Continued on page 362) 
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Some 
Present 


Dust shields 

Vacuum cleaner filters 
Powdered soap containers 
Face powder pads 
Insulation 

Clothing lining 

Fluid filters 


(the field has barely 
been scratched!) 


Vacuum cleaner air 
tilter and a sweat 
band, both with 
sealed edges. 


Thermoplastic man-made fibres can be felted. Amer- 

ican knows how. They can be fabricated into special 

parts and products with dimensional stability and 

accuracy for assembly or use without further pro- 

cessing. If desired, fused edge products can be joined 

to other fabrics instead of by the conventional meth- 

ods of stitching, adhesives or clamping. The felt with- ° 

in the edges can have any desired porosity, or density me] ican tT 
characteristics, within wide limits, since such felts can 

be made entirely of manufactured fibres, or contain Com 

mixtures of natural and man-made fibres. Thus these y 
fused-edge felts have great versatility. and are capable MARK 

of rendering many different services. It will pay you 

to look into what fused-edge felt products and parts 

can do for you. Write for information on your com- 

pany letterhead. 68 GLENVILLE RD. GLENVILLE, CONN. 
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DUPLICATORS 


Gorton, George, Mch. Co, 1110 W. 13th St, 
Racine, Wis. 

Lehigh Foundries, Inc, 1500 Lehigh Dr 
Easton, Pa. 

Pratt & Whitne 

Richford Mch 
Rockford, Ill. 

Turchan Follower Mch. Co., 
Detroit, Mich. 


DUST COLLECTORS 


Delta Power Tool Div., Rockwell Mfg. Co, 
614G WN. Lexington Ave., Pittsburgh 8, Pa. 

Kindt-Collins Co., 12653 Elmwood Ave., Cleve- 
land 11, Ohio 

Pangborn Corp., Hagerstown, Md. 


DUST CONTROL SYSTEMS 


Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 


General Electric Co., Schnectady 5, N. Y. 


, West Hartford 1, Conn. 
ool Co., 2500 Kishwoukee St., 


8259 Livernois, 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel 


EMERY WHEELS 
See Grinding Wheels 


ENGRAVING MACHINES 


405 Lexington Ave., New Yo « 17, 


Gorton Geo., Mch. Co., 1110 W. 13th St. 


Racine, Wis. 


EXTRACTORS, Screw 
Cleveland Twist Drill Co., 

Cleveland, Ohio. 
Greenfield Tap & Die Corp., Greenfield, Mass 
Union Twist Drill Co., Athol, Mass. 


Whitman & Barnes, 40600 Plymouth Rd., 


Plymouth, Mich. 


1242 E. 49th St., 


CONTINUOUS OIL GROOVING 


= 


PIECES PER HOUR! 


High-production and economical operation are the 
features of the WICACO CONTINUOUS OIL GROOVER 
. « « capable of completing as many as 500 grooved 
pleces per hour in routine practice—even with un- 


skilled labor! 


The operator loads and unloads the work without stop- 
ping the Machine — a voluable time-saving advantage 
made possible by the WICACO upright construction of the 
spindle and stationary chuck. Feed-lever automaticolly re- 
turns to neutral position when cutting tool reaches its 


proper depth. The spindle—not the chuck—revolves, 


per- 


mitting fast and convenient grooving of a variety of 
larger and irregular work. Maximum depth of groove 
7/32”, maximum width 3/8”: grooves may be cut in 
work from 1/4” 1.D. to 4.1/2” 1.D.; standard chuck 


holds work to 4'/,” O.D.; stroke 
of spindle from 0” to 7”; floor 
space 24” dia.; weight of ma- 
chine about 950 Ibs. 


Send us sample bearings to cut 
to specifications. We will return 
them, properly grooved, with a 
record of the time required and 
a cost-estimate. No obligation. 
Or, write for detailed, well- 
illustrated Bulletin. 


THE WICACO MACHINE CORPORATION 


WAYNE JUNCTION PHILADELPHIA 44, PA. 
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machine 


SINCE 1868 


FACING MACHINES 

Baird — Co., 1700 Stratford Ave., Strat- 
ford 

fx-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmend, tnd. 


FANS, Exhaust, Electric Ventilating 
Buffaic Forge Co., 490 Broadway, Buffalo, 
N. ¥ 


General Electric Co., Schneectady 5, N. Y. 


FEEDS FOR PRESSES, Automatic 
Fogural Press Co., 600 Division and Big Four 


Elkhart, Ind. 
col Co., Inc., 255 North 18th St., 


FELT. For All Applications 
American Feit Co., Glenville, Conn. 


FILES, Hack 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Hand 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Heller Bros. Co., Newcomerstown, Ohio. 
Nicholson File Co., 23 Acorn St., Providence, 


Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Machine 


DoAll Co., 254 Laurel Ave. Plaines, 
Oliver Instrument 1410 Maumee 
Adrian, Mich. 


FILES AND BURS, Rotary 


Atrax Co., Newington, Conn. 

DcAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Jarvis, Chas. L., Co., Middletown, Conn. 

Pratt & Whitney West Hartford 1, Conn. 

Thor Power Tool Co., Aurora, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES, Dies, Etc. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Grab Bros., Grafton, Wis 

Hirschmann a Carl, "30 Park Ave., Man- 
hasset, N. 

Jarvis, Chas. Co., Middletown, Conn. 

Oliver’ Instrument o., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Air 
Keller Tool Co., Grand Haven, Mich. 


FILTERS, Coolant and Oil 
one Drill Co., 814 Chestnut St., Rockford, 


Cuno Engrg. Corp., Meridan, Conn 
Industrial Filtration Co. (Delpark’ Corp.) 15 
Industrial Ave., Lebanon, Ind. 


a FOR MACHINES AND METAL 


Co., Dayton, O 
Ransburg Electro- -Coating 1234 Barth, 
Indianapolis 7, Ind. 


FLEXIBLE COUPLINGS 
See Couplings, Flexible 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Chas. L., Co., Middletown, Conn. 

Orban, Kurt, Co., ‘Ine, 205 East 42nd St., 
New York 17, N. 

Pratt & Whitney, West Hartford 1, Conn. 

Walker-Turner ‘iv., Kearney & Trecker Corp., 
900 North Ave., ‘Plainfield, N. J 


FORGINGS, (Upsetting) Machines 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 
Hamilton Corp., Philadelphia 42, 


Hilt Theme Co., 1201 W. 65th St., Cleveland 2, 
io. 
Nationa: Machinery Greenfield and Stan- 
ton Sts., Tiffin, Ohi 
Orpen, Kurt, ‘\ac., 30s East 42nd St., New 
Yor 


(Continued on page 364) 
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COMPARE 


... PRICE! ... FEATURES! .. . PERFORMANCE! 


GREAVES 


... WILL BE YOUR CHOICE! 
“The Most Mill For The Least Money” 


Now you can make the same painstaking comparison that sold and satisfied 

leading plants on Greaves 2H plain and universal milling machines. A free 

chart cross-compares 22 significant specifications . . . including speeds, feeds, power 
and capacity .. . on each of the eight leading milling machines. 


Make your own comparison... in your office, out on the factory floor or right out of 
our competitors’ catalogs . . . we're convinced you'll find that Greaves is your best buy! 


GREAVES MACHINE TOOL COMPANY, 2500 EASTERN AVENUE, CINCINNATI 2, OHIO 
Please send me the COMPARISON CHART. 


Title 


Firm. 


Address. 
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FORGINGS, Drop FORGINGS, Upset 


Bethlehem Steel Co., Bethlehem, Pa Bethlehem Steel Co., Bethlehem, Pa. 
Mueller am? Co., Port Huron 35, Mic Mueller wae Co, Port Huron 35, M 
Co., 400 Vulcan St., eutfalo &'Co., 400 Vulcan 


FORGINGS, Hollow Bored 


American Steel Foundries, Elmes Engrg. Div., 


Bethlehem Steel Co., Bethlehem, Pa. ge Rd., and Tennessee Ave., Cincin- 
2 National Forge & Ordnance Co., Irvine, Warren Baldwin-Lima-Hamilton Corp., Philadelphia 42, 
County, Pa. Pa 


Bethlehem Steel Co , Bethlehem, Pa. 

Chambersburg Engrg. Co., Chambersburg, Pa 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill. 

Morgan Engrg. Co., Alliance, Ohio. Ferracute Machine Co., Bridgeton, N. J. 

National Forge & Ordnance Co, Irvine, Warren Hannifin Corp., 1101 5S. Kilbourn Ave., Chi- 
County, Pa. cago, Ill. 


FORGINGS, Iron and Steel 


Bethlehem Steel Co., Bethlehem, Pa 
Cameron tron Works, Inc., 1000 Silber Rd., 
Houston, Texas. 


FORMING AND BENDING MACHINES 


Cleveland ..the BEST*! 
Precision Gaging 


Checks Dimensions to 
HALF-MILLIONTHS! 


THE HALF-MILLIONTHS MICRO-AC Electronic Micro- 
comparator is for gage room use and ultra-precision pro- 
duction gaging. It reads .0000005” or .000001” per scale 
division, either side of center zero—on continuous linear 
scales, used interchangeably at will. Other sensitivities can 
he provided for the less-sensitive scale to meet specific 
requirements, 

Frictionless gage-head movement and drift-free amplifier 
assure consistent repeat readings. Other features include 
fast meter response; easy-to-read seales  (half-millionths 
divisions are 1/10” apart); low contact pressure; and quick 
set-up. 

OTHER CLEVELAND GAGES with the same basic advantages are 
the PAR-AC Electronic Production Gage and INDI-AC Electronic 
Indicator. These permit recording the readings. The gage heads are 
often used with special fixtures, and for automatic gaging. 

WANT DETAILS? Write for illustrated bulletins. 

*BEST? Ask those who USE them. N on request. 


Designed, developed and manufactured by 


Cleveland iNsTRUMENT CO: 


735-2 CARNEGIE AVE. CLEVELAND 15, OHIO 
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Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Yoder Co., 5500 Walworth, Cleveland, Ohio. 


FORMING AND STAMPING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 
Dreis & Krump Mfg. Co., 7416 Loomis Blvd., . 
Chicago 36, Ill. 
Hydraulic hae Mfg. Co., 300 Lincoin Ave., 
Mt. Gilead, Ohio. 
Niagara Mch. & Tool Works, 683 Northland 
ve., Buffalo, N. Y. 
U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. a 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe ae, Co., Providence, R. |. 
Firth Sterling Inc., 3113 Forbes Wier Pittsburgh 


30, Pa 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York. 

Kennametal, Inc., Latrobe, Pa. 

National Broach & Mch. Co., 5600 St. Jean 

‘West Hartford 1, Con 


Ave., Detroit 2, Mich. 
Pratt & Whitney, 

0 Woodward Heights "Bivd., 
Ferndale, “Mich. 


Wesson Co., 


FRAMES, Machinery Welded 
Mahon, R. H. Co., Detroit 34, Mich. 


FURNACES, Heat-Treating 
General Electric Co., Schenectady 5, N. Y. 


FURNITURE, Shop 
Standard Pressed Steel Co., Jenkintown, 

Western Tool & Mfg. Co., 1640 E. 
Springfield, Ohio 


GAGE BLOCKS 


Brown & Sharpe M03 Providence, R. |}. 
Dearborn Gage Co 2038" Beech St., Dearborn, 


Mich. 
DoAll Co., 254 Laurel Ave., Des go Wh. 
Pratt & Whitney, West Hartford 1, Con 
Scherr, George, Inc., 200 
New York 12, N. 


Taft-Peirce Mfg. “Woonsocket, 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 


GAGES, Air 
Cosa Corp., 405 Lexington Ave., New York 17. 
DoAll Co., ‘254 Laurel Ave., Des Plaines, Il. 
Federal Products Corp., P. 0. Box 1027, Provi- 
dence, R. |. 
Pratt & ‘Whitney West Hartford 1, Conn. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. ° 


GAGES, Comparator 
Alina Corp., 401 wooden, New York 13, N. Y. 
Ameo Go Gage Co., 19760 W. 8 Mile Rd., Detroit 

Ames B. <C, Co., Waltham 54, 
Cleveland instrument Co., 735 oo Ave., 

Cleveland 15, Ohi 
Comtor Co., 47 Foruen St., Waltham 54, Mass. 
Cosa Corp., 405 Lexington Ave., New York 17. 
DoAli Co., ‘254 Laurel Ave., Des Plaines, Ill. 
Federal weet Corp., P. O. Box 1027, Provi- 

dence 
Nermane Whitey Co., Div. Whitney Chain Co., 


Hartford, Conn. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Pratt & Whitney, West Hartford 1, Conn. 

Scherr, George Co., Inc., 200 Lafayette St. 
New York 2, N. 

Sheffield Corp., 721 —— Dayton, ane: 


Standard Gage Co., Inc 
Taft-Peirce Mfg. Co., Woonsocket, R 


GAGES, Depth 

Ames, B. C., Co., (Dial), Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Cegrbern Gage Co., 22038 Beech St., Dearborn, 

ic 
DoAil Co., 254 Laurel Ave., Des Plaines, III. 
Federal ing ae Corp., P. O. Box 1027, Provi- 
dence, 


(Continued on page 366) 
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¢ UNITED ENGINEERING and 
FOUNDRY CO. is obtaining ex- 
cellent service from Orange 
Roller Bushings in the rocker 
pins of the Flying Crop 
Shears of its Continuous 
Rod Mills. View at left shows 
the levers and rockers in 
high speed action as the 
shear cuts steel rod passing 
through the mill. 


ORANGE meet tough service requirements 


ROLLER Provide high capacity—require little space 


BUSHINGS 


Available in stock sizes from 1/2” 
to 8” shaft dia., fully interchange- 
able with all standard heavy- 
duty needle bearings. Stocked 
and serviced in all principal in- 
dustrial areas. 


— stop friction and wear on 
shafts, parts, pins, etc. 


G™ your equipment longer life—less trouble 
—smoother, quieter operation by installing 
Orange Roller Bushings at all critical wear spots. 
These heavy-duty, precision needle bearings are 
performing with great success in all types of in- 
stallations, under every operating condition . . . 
heavy loads, repetitive shock, 24-hour running, 
stop-and-go running, severe stresses, precision 
running. 


Exacting control of roller uniformity by electronic 
gauging permits closer roller clearances, mini- 
mizes possibility of misaligned rollers while run- 
ning. Wherever your designs call for needle bear- 
ings—specify Orange Roller Bushings to get the 
greatest combination of economy, capacity, com- 
pactness and trouble-free operation for your 
installation. 


See your bearing supplier—or write us for Engineering Data Book 


For more information on products advertised, use Inquiry Card, page 247 
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ORANGE ROLLER BEARING CO., INC., 552 Main Street, Orange, N. 
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Product Directory 


Hanson-Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass 
Ce. 200 Lofayette St., 


Sheffield Corp., 721 Springfield, Dayton, ie. 
Standard Gage Co., Inc., Poughkeepsie, N. 
Starrett, The L. S., Co., ‘Athol, Mass 
Taft-Peirce Mfg. Woonsocket, R. 


GAGES, Dial 


Ames, B. C., Co., Waltham 54, Mass. 
Brown & Shar Mfg. Co., Providence, R. 1. 
DoAll Co., 254 Laurel Ave., Des Plaines, WW. 
Products Corp., P. Box 1027, Provi- 
enc 
Lufkin ‘tule ts, Hess Ave., Saginaw, Mich. 
Scherr, George ‘Co. inc., 200 Lafayette 
New York | 13,.N 
Sheffield Corp., Sprin aren, Ohio. 
Standard Gage’ Co., Inc., hkeepsie, N. Y. 
Starrett, The L. S., Co., Athol” Mass. 
Taft-Pelrce Mfg. Co., Woonsocket, R. 


GAGES, Electric 
Cleveland intnenent Co., 735 Carnegie Ave., 


Clevelan 
Cosa Corp., 408 Lexington Ave., New York 17. 
DoAll Co., ‘254 Laurel Ave., Des Plaines, Ill. 
reer | Products Corp., P. 0. Box 1027, Provi- 


Pratt & Whitney West Hartford 1, Conn. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GAGES, Height 


Ane mich, Co., 19760 W. 8 Mile Rd., Detroit 
, Mic 

Ames, B. C., Co., Vem 54, Mass. 

Brown Sharpe Mfg. Providence, 
Cleveland Instrument "935 Carnegie Ave., 


hi 

DoAll Co., 254 Laurel Ave., Des Plaine, 11. 
Lufkin Rule Co., Hess Ave., ‘Saginaw, Mich. 
Pratt & Whitney West Hartford 1, Conn, 
Scherr, George Co., Inc., 200 Lafayette ot. 

New York 
Sheffield Corp., 721 Sprin meee Dayton, Ohio. 
Starrett, The L. S., Co., Athol, Mass. 
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GAGES, Plug, Ring and Snap 
Amco Gage Co., 19760 W. 8 Mile Rd., Detroit 


19, Mich. 

Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Brown & Sharpe Mfg. Co., Providence 

Carboloy Dept., General Electric Co., hy 237, 
Roosevelt Park Annex, Detroit 32, "Mic 

a Gage Co., 22038 Beech St., Dearborn, 


ich. 
DoAlt Co., 254 Laurel Ave., Des Plaines, Ill. 
Federal Products Corp., P. 6. Box 1027, Provi- 
denc 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Co., Div., Whitney Chain Co. be 
Harttord, Conn. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St. tg 4 York. 
Kennametal Inc., Latrobe, P 
Wh gg! est Hartford Conn 
Co., Inc., 200 "st., 


Sheffield Corp., Di Springfield, Dayton, 
Standard Gage Co., Inc., Poughkeepsie, N. 
Starrett, The L. S., Co., “Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket 
Inc., 2625 Hilton 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
Vinco Corp., 9113 Schaefer Hwy., Detroit 28, 


ich. 
Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


GAGES, Surface 
Amco Goge Co., 19760 W. 8 Mile Rd., Detroit 


19, Mic 
Ames, BC, Co., Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, 3; 
Columbus Die-Tool Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 
DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Hanson- Whitney Co., Div. Whitney Chain C6: 
Hartford, Conn. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co. Greenfield, Mass. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 
Starrett, The L. S., Co., Athol, Mass. 


GAGES, Taper 


Brown & Sharpe ~s Co., Providence, R. 1. 
a Gage Co., 22038 Beech St., Dearborn, 


Pratt & Whitney, West Hartford 1, Conn. 
Sheffield Corp., 721 Sprin ae, Dayton, Ohio. 
Starrett, The L. S., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., 


GAGES, Thread 

Axelson Mfg. Co., P. O. ao 15335, Vernon 
Sta., Los Angeles 58, Calif 

Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. 

Greenfield Tap & Die Corp., Greenfield, Moss. 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

wees Corp., RFD 4 Box 331, 1800 E. 11 

Mile Rd., Royal Oak, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Da ton, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, is 3 


GASKETS 


Crane Packing Co., 1800 Cuyler Ave., Chicago. 
Garlock Packing Co., Palmyra, N. Y. 


GEAR BLANKS, Non-Metallic 
Braun Gear Co., 239 Richmond, Brooklyn 8, 


General Electric Co., Schenectady 5, N. Y. 


GEAR BURNISHING MACHINES 


et = Shaper Co., 78 River St., Spring- 
ie’ t 
Gleason Works, 1000 University Ave., Roches- 


r 3, N. 
sheffield Corp., 721 Springfield, Dayton, Ohio. 


GEAR CHAMFZRING, ROUNDING AND 
BURRING MACHINES 


Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 


(Continued on page 868) 
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: 
COMPANY. 
comes to HARTFORD 
i 
you rol ids now, or plan \ 
to know more about ‘The Best Buy 
FORO/SPE ACHINERY CO., HARTFORD 12, CONN.’ 
4 


GET ALL THE OUTPUT 
THATS BUILT INTO 
YOUR MACHINES...USE 


ANTISEP 


You can easily prove that Antisep heavy- 
duty cutting fluid keeps up with the speed of 
your modern equipment . . . just try it! 


Today’s machines and modern tooling are 
made to give you increased metal-cutting 
capacity and more profitable operation. 


So is Antisep...the heavy-duty water- 
soluble base that lubricates better and takes 
heat away faster than any cutting oil you 
can match against it. It has excellent anti- 
welding properties as well—and no objec- 
tionable odor. 


Take the speed limit off your machines by 
using Antisep. Call the Houghton Man... 
or write to E. F. Houghton & Co., 303 W. 
Lehigh Avenue, Philadelphia 33, Pa... . for 


a trial production run. 


NO SPEED 
LIMIT HERE ! 


An Ohio manufacturer 
increased production sub- 
stantially by changing to 
Antisep, machining collets 
of Hy-Ten steel (M temper) 
at 85 SFM— which was con- 
siderably higher than the 
speed he formerly regarded 
as top—and obtained im- 
proved finish as well. 


ANTISEP 


THE HEAVY-DUTY, WATER-SOLUBLE 


Ready to give you on-the-job service... 


For more information on products advertised, use Inquiry Card, page 247 M ACHINERY, May, 1954—367 
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SRA CUTTING BASE 


G Product Directory 


Roliwoy, Corp, 606 Emerson Syra- GEAR CUTTING MACHINES, Bevel Gears 


cuse 
Modern Industrial Engrg. Co., 14230 Birwood, (Generators) 
troit 4, Mich. 
Orpen, Kurt, Inc., 205 East 42nd Pa. 1217-35 Spring 
ew or 
Sheffield Corp,,' 721 Springfield, Dayton, Ohio. P6080? Works, 1000 Universty Ave., Roches- 
Scherr, 200 Lofayette St., 
GEAR CHECKING INSTRUMENTS AND New York J 
EQUIPMENT 
Brown & Sharpe we. © Providence, R. | GEAR CUTTING MACHINES 
Eastman Kodak Co cheater, Bevel Gears, Spiral 


Fellows Gear Shaper Co., 78 “he St., Spring- 


field, Vt 1000 Unversity Ave., Roches- 
Gl Works, 1 arsit ; . ter 3, N. Y. 
works, 000 University Ave., Roches Scherr, ‘George, Co., Inc., 200 Lafayette St., 
Michigan Too! Co., 7171 E. McNichols Rd., New York 12, Y 


Detroit 12, Mich. 
National Broach & Mch. Co., 5600 St. Jean 


New York 12, ‘ Bevel Gears (Rotary Cutter) 

Starrett, The L Co., Athol, Mass Scherr, George, 200 Lafayette St., 

Taft-Peirce Mf "to. Woonsocket, R. | New York 12, 

Vinco Corp., 9113 Schaefer Highway, Detroit Waltham aching * Works, Newton St., Wal- 
28, Mich tham, Mass. 


Hit a new high 
in GEAR 
DEBURRING. 
EFFICIENCY on 
a TWO-STATION 
UNIVERSAL 


BME.24 two-station universal Burr- 
Master deburrs and chamfers both spur 
and helical gears as well as straight 
and involute form external splines. 


Maximum operator utilization is yours with the BME-24 two- 
station universal Burr-Master for high production gear deburring 
and chamfering of spur and helical gears as well as straight and 
involute form splines. 

Both stations can be tooled identically to handle the same gear, 
they can perform two different operations on the same part, or 
operate completely independently, turning out large volumes 
of two entirely different gears. Only one operator is required 
with any of these setups. At each station you can chamfer 
the entire tooth form and root at the rate of 5 teeth per second. 
High volume isn’t all you get with the Burr-Master. Quick and 
simple changeover and long-life form tools lick the problem of 
down time and the need for skilled operators. 


Complete details in Bulletin 103-60. Ask for it. 


Industrial Engineering Ca 


368—MACHINERY, May, 1954 


For more information on products advertised, use Inquiry Card, page 247 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Hobbing) 

Co., Rock and Montague, Rock- 
ord, iil. 

Hirschmann ag Carl, 30 Park Ave., Man- 
hasset, N. 

Michigan Too! 7171 £. McNichols Rd., 
Detroit 12, Mich 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban, Kurt, Co., Inc., 205 East 42nd St., New 
York 17, N. Y. 

Scherr, 200 Lafayette St., 
New York 12, N 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Shaper or Planer Type) 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

Fellows 4 Shaper Co., 78 River St., Spring- 
fiel t 

Michigan Tool ae 7171 E. McNichols Rd., 
Detroit 12, 

National Tool = "1200 Madison Ave., Cleve- 
land, Ohio. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 

Barber- cans Co., Rock and Montague, Rock- 
ford, 

Cone- Gear Div., Michigan 717) 
E. McNichols Rd., ‘Detroit 12, 
Fellows Gear Shaper Co., 78 River x Spring- 
field, Vt. (Straight and Hourglass types). 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Michigan 7171 McNichols Rd., 
Detroit 12, 

New Jersey Mfg. Co., 1470 Chestnut 
Ave., Hillside, N 

Scherr, George oo. nc., 200 Lafayette St., 
New York 13,.N 


GEAR FINISHING MACHINES 


Shaper Co., 78 River St., Spring- 
fiel 
Gleason aa 1000 University Ave., Rochester 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR GRINDING MACHINES 


Cosa Corp., 405 Lexington Ave., New York 17. 

Gear Grinding ie: Co., 3901 Christopher 
St., Detroit 11, 

Gleason Works, 1000 aeaity Ave., Roches- 
ter 3, N. Y. 

National Broach & Mch. Co., 5600 St. Jean 

Ave., Detroit 2, Mich. 
National — Co., 11200 Madison Ave., Cleve- 
io 
Prot’ : Whitney, West Hartford 1, Conn. 
Van Norman Co., Springfield, Mass. 


GEAR HARDENING MACHINES 


Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 


GEAR LAPPING MACHINES 

Shaper Co., 78 Rover St., Spring- 
ie 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR MOTORS 
See Speed Reducers. 


GEAR SHAVING MACHINES 


Shaper Co., 78 River St., Spring- 

ie 

Michigan 7171 E. McNichols Rd., 
Detroit 12, 

National Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR TESTING MACHINERY 
Corp., Philadelphia 42, 


a. 

Brown & poaspe Mfg. Co., Providence, R. |. 

Eastmon Kodak Co., Rochester, N. Y. 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Gleason 1000 University Ave., Roches- 
er 

Michigan Tool 7171 E. McNichols Rd., 
Detroit 12, M 

(C Samana on page 370) 
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14 BALL BEARINGS IN 
EIMCO’S NEW UNIDRIVE— 
ALL NEW DEPARTURES! 


Fourteen New Departures in Eimco’s Unidrive 
transmission keep shafts and gears always in 
accurate alignment . . . assure peak performance 
with virtually no maintenance, 


Rough terrain and tight spots are no problems to 
Eimco’s agile 105 Tractor-Loader with its new Uni- 
drive transmission. And contributing to the Uni- 
drive’s advantages are 14 New Departure precision 
ball bearings. These New Departures mean positive, 
accurate positioning of the closely related moving 
parts. They carry radial, thrust and combination 
loads. They permit compact, rugged design .. . 
assure long life with no need for adjustment. 

Whatever the bearing problem, New Departure can 
help you. When improving a product or designing 
a new one... talk to your New Departure engineer. 


In Canada McKinnon Industrees, Ltd. st Catherines. Ontario: 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 
BRISTOL 269 Nortr Main St. 2-6371 DETROIT 7-122 General Motors Bidg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Bivd. Valentine 4939 
BOSTON 517-A Park Square Bidg. Hancock 6-9867 CINCINNATI 2107 Carev: Tower Main 5783 MILWAUKEE 447 W. Virginio St. Broadway 6-9460 
KANNAPOLIS, N.C. Box 1086 2-318) CLEVELAND W. 110th Winston 1-5454 gy 3001 Washington Bivd. Franklin 6533 
nsw YORK Circe 61540 'NOVANAPOLIS 1357 W. 18th St. Imperial 4680 5035 oases 
roadway ircle 6- PITTSBURGH Cathedral Mansions Mayflower 1-8100 LOS ANGEL 
PHILADELPHIA 850 E. Luzerne St. Garfleld 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 BERKELEY 1716 Fourth St Landscape 6.8750 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 £.12thSt. Davenport 7-7522 SEATTLE 5000 First Ave, S. Londer 5920 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY, May, 1954—369 
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Product Directory 


National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 
National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 
Scherr, george Co., Inc., 200 Lafayette St., 
New York 


GEARS, CUT 


Amgears, Inc 
Hl. 


, 6633 W. 65th St., Chicago 38, 


Cleveland Worm & Gear Co., 3249 E. 80th St., 
Michigan Tool 


Cleveland, Ohio. 

Cone-Drive Gears Div., Co., 
7200 E. McNichols Rd., Detroit, Mich. 

Diefendorf Gear Corp., $920 N. Belden Ave., 
Syracuse, N. Y. 

Farrel-Birmingham Ca, 25 Main St., 
Ansonia, Conn. 

Franke Gear Works, fne- 1924 W. Columbia 
Ave., Chicago 26, 

Cear Specialties ah 3635 W. Medill Ave., 
Chicago 47, Ill. 

2009 Eastern Ave., 


Greaves Mch. Tool Co., 
Cincinnati, Ohio. 


Inc., 


Perkins Machine & Gear Co., West Springfield, 


ass. 
Philadelphia So Works, Erie Ave., and G St., 
Philadelphia, Pa. 
Gear Co., Neville Island, Pittsburgh 
Sier- Bath Gear & Pump Co., Inc., 9248 Hudson 
North Bergen, 


Stahl Gear & Mch. ae 3901 Hamilton Ave., 
Cleveland 14, Ohi 

Williamson Gear & ‘Machine Co., 2606 Martha 
St., Philadelphia 25, Pa. 


Automotive Gear Works, Ine. Hartford Special Mchry. Co., 287 Homestead N 
aus achine Too! Co, 6 Wason Ave., St., Hartford, Conn. GEARS, Rawhide and Non-Metallic 
Springfield 7, Mass. lilinois Gear & Mch. ween 2120 No. Natch ; 
Bilgram Gear & Mch. Works, 1217-35 Spring ‘Ave., Chicago 35, — Wegeers, Inc., 6633 W. 65th St., Chicago 38. 
rden St., Philadelphia, ‘Pa. Mass. Gear & Tool oe 36 Nassau St., W ' 
“> Gear” Works, 3200 Main St., North burn, Mass. _— gy Pigg 3200 Main St., North 
uincy, Mass. Michigan Tool Sou 7171 E. McNichols 
Brag Gear Works, 1309 S. Cicero Ave., Detroit 12,M ear Co., 239 Richmond, Brooklyn 8, 
icero 50, Mil. National Phas 4 Machine Co., 5600 St. Jean 
Braun Gear Co., 239 Richmond, Brooklyn 8, Detroit 13, M Mich and Marie- 
N. Y. ew Jerse ‘ar Me 0., 1470 Chestnut 
Cincinnati Gear Co., Wooster Pike and Marie Ave., Hillside, N x are ee. Gear Corp.,'920 N. Beldon Ave., 
mont Ave., Cincinnati, Ohio. Ohio Gear Co., 1333 E. 179th St., Clevelaid. Gear Specialties, 1 | 2635 W. Medill Ave., 
Chicago 47, Ill. ‘ e 
Greaves Mch. Too! Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 
Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Ohio Gear Co., 1333 E. 179th St., Cleveland. 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 
Gear Co., Neville Island, Pittsburgh 
Stahi Gear & Mch. ge 3901 Hamilton Ave., 
Cleveland 14, Ohi 
Williamson Gear & Machine Co., 2606 Martha 
St., Philadelphia 25, Pa. 
GENERATORS, Electric 
General Electric Co., Schenectady 5, N. Y. 
Lincoln Electric Co. (Arc), 22801 St. Clair Ave., 
Cleveland, Ohio. 
Reliance Electric & Enorg. Co., 1074 Ivanhoe 
Rd., Cleveland 10, Ohio 
GRADUATING MACHINES 
ee Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 
dence 14, R. 1. 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 
Tap King tapping attachments Cities Service Oil Co., 70 Pine St., New York, 
a Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Whether you're tapping in 11/.” steel plate, threading Pialedelphia, ba. 
¥%,” pipe, tapping ‘‘biind"’ in steel castings or open tapping Co., 129 
in high carbon forgings—you'll be amazed at the Sinclair Refining Co., 600 5th Ave., New York, 
“handling ease’’ of this heavy duty tapping attachment. N. Y. 
Large capacity, greater thread accuracy, ruggedness goo Co., (Indiana), 910 S. Michigan, 
and easy finger tip control are an unbeatable « ti sun Oil Go., 1608 Walnut St., Philadelphia. 
of features found only in the Tap King! The secret is in Texas Co, "135 E. 42nd St., New York, N. Y. 
the heast of the unit which includes: an improved highly 
sensitive friction clutch; a new helical gearing mechanism, : 
ball and needle bearings and the exclusive 17 tooth GRINDERS, Carbide Tool ” 4 
spline drive from clutch to tap holder gives a smooth, See Grinding Mches, Carbide Tool 
powerful drive with less strain, wear and vibration. 
These are only a few of the many features found in the TAP 
KING. Find out more about this “‘production’’ marvel, see GRINDERS, Centerless 
how it can increase your production, save on tap breakage Van Normar: Co., Springfield, Mass. . 4 
and parts spoilage, and give you an accuracy and uni- = 
formity on large hole operations that you're not getting now. 
GRINDERS, Die and Mold 
° Larger Consolidated Mch. Tool Corp., Rochester, N. Y. 
Write for FREE Hammond Machinery Builders, 1600 
tui ; Pratt Whitney est Hartfor on 
giving full details and specifications on Tap Holder Rivett — & Grinder, Inc., Brighton, a 
the TAP KING and the complete line of a exclusive — Procunier A " 
eter, It affords easier 
t i ' 
GRINDERS, Oilstone, for Woodworking 
| PROCUNIER SAFETY CHUCK CO. ! Holds tap true. Mummert-Dixon Co., Hanover, Pa 
] 16 S$. Clinton $t., Chicago 6, III. Dept. 5 
Gentlemen: Please send your illustrated bro- 
| chure giving eg soy details, specifications GRINDERS, Pneumatic 
ond prices on the King and your complete : f 
| © line of tapping attachments. Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 
| Ingersoll-Rand Co., Phillipsburg, N. J. 
| Keller Tool Co., Grand Haven, 
ig Chuck EG, Madison-Kipp Corp., Madison, 
1 Address Ompany Onsrud Machine Werks: ine, 3940 Palmer St. 
icago, Ill. 
Thor Power Tool Co., Aurora, Ill. 
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INGERSOLL GREENLEE BROS. 


AND CO. 


BAUSH MACH. 
CO. 


FOOTE -BURT CO. TOOL 


BARNES DRILL CO. 
SNYDER TOOL — 
COLONIAL AND ENG. CO 


BROACH CO. 


INGERSOLL MILLING 
M 


ACH. CO. 


EX-CELL-O CORP 


BAUSH MACH. 
TOOL CO. 


FOOTE-BURT CO. 


INGERSOLL MIL 
MACH. 


Wherever you look...... 


youll see 


Here is a scale model of the production line area 
of one of the most modern automobile engine plants 
ever built. Having a capacity of LOO V8 engines per 
hour, it is equipped with time-and-money-saving 
machinery for automation. 

Wherever you look in 
Vickers Hydraulics. This is indicated on the photo- 
graph by the lines leading out from the Vickers- 
to the names of their makers. 


this plant you'll see 


equipped machines 
It is an interesting study ... first for the variety 
of :achines .. . second for the large number of 
build 


Hydraw! 


- who use Vickers Hydraulics. Vickers 
. is often the ideal solution to the myriad 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1403 OAKMAN BLVD. + DETROIT 32, MICH. 


ICKER$ HYDRAULICS 


problems of feed, control, transfer, synchroniza- 


tion, etc. which must be dealt with in a highly 
automatized plant such as this. Hydraulic power 
can be developed wherever most convenient and 
applied at any other location. Simplification of de- 
sign, flexibility of control, instantaneous response, 
rapid operation, ease of providing interlocks and 
overload protection, low maintenance .. . all are 
characteristics of Vickers Hydraulic Systems. 

Do your machines have Vickers Hydraulics? 
The Vickers Application Engineer near you will be 


glad to discuss the many advantages. 


ENGINEERS AND BUILDERS OF OJL 
HYDRAULIC EQUIPMENT SINCE 1921 


Application Engineering Offices: ATLANTA * CHICAGO (Metropolitan) * CINCINNATI * CLEVELAND * DETROIT * HOUSTON * LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) © PHILADELPHIA (Metropolitan) * PITTSBURGH © ROCHESTER * ROCKFORD * SEATTLE * TULSA * WASHINGTON + WORCESTER 


For more information on products advertised, use Inquiry Card, page 247 
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Product Directory 


GRINDERS, Portable Electric and Toolpost 


Black & Decker Mfg. Co.,, E. Penna. Ave, 
Towson, Md. 

Chicago Pneumatic Tool Co, 6 E 44th “It 
New York, N. Y 

Hammond Machinery Builders, Ince, 1600 


Douglas Ave., Kalamazoo 54, Mich 

Millers Falls Co., Greenfield, Mass 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, 


Thor Power Tool Co., Aurora, Ill 


GRINDING FIXTURES 


Amco Gage Co., 19760 W. 8 Mile Rd., Detroit 
19, Mich 

Geometric Tool Co. (Die Chaser), Westville 
Station, New Haven 15, Conn 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 


GRINDING MACHINES, Abrasive Belt 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 


Mattison Mch. Works, Rockford, Il. 


Mead Specialities Co, 4114 North Knox Ave, 
Chicago 41, Ill 
Watker-Turner Div 


Kearney & Trecker Corp, 
Plainfield, N. J. 


900 North Ave., 
333 Nassau Ave., 


Walls Sales Corp., 
7% 


Brooklyn 


GRINDING MACHINES, Bench 

Besley-Welles Corp., Beloit, Wis. 

Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Gorton, George, Mch. Co., 1110 W. 13th” St., 
Racine, Wis. 

Hammond Machinery 1600 Doug- 


las Ave., Kalamazoo 54, 

Hardinge Bros., Inc., 1418 Ave., El- 
mira, 

Millers Falls Co., Greenfield, Mass. 


Rivett Lathe & Grinder, Inc., Brighton, Boston 


MULTIPLY 


PROFITS BY 


MULTIPLE 


OPERATIONS 


»4 


Part: 
Steering gear 
parts run on 
change only.) 
Material: Malleable iron, 

Operation: Station 1—Load and unload, 
Station 2—Drill (3) .368” holes; (1) .120” 
hole. Station 3—-Combination spot face 
and chamfer (3) holes, drill (1) 23/32” 
hole for tapping. Station 4—Tap (3) 
7/16"-14 NC-3 thread; tap 1/2”-14 
NPSF thread. 

Description: Millholland 4-station auto- 
matic index machine equipped with 4- 
station automatic index table, with 1 No. 
5 Millholland Automatic Unit driven by 
7-1/2 HP motor with 8-spindle ball bear- 
ing multiple head for drilling 5 holes and 
combination spot facing and chamfering 
3 holes; 4-spindle tapper on right-hand 
column, 

Operator loads part and pushes button 
initiating automatic cycle, unloads. Two 
parts machined at a time. 


housing. (Two different 
same machine with tool 


MILLHOLLAND 
ENGINEERED 


FOR MAXIMUM 
PRODUCTION 


For special production machines, Mill- 
holland Automatic Units offer distinct ad- 
vantages. These self-contained units, 
driven by individual motors, are readily 


adapted to a wide range of operations. Their full automatic cycle with interlocked 


controls permits several units to be grouped for simultaneous 


operations, or they can 


be mounted on other production machines and synchronized to perform additional 
operations. Millholland Automatic Units have proved themselves in 30 years of out- 
standing performance on all types of jobs. Get full details in Bulletin M-5. 


W. K. MILLHOLLAND MACHINERY CO. 


6402 Westfield Blvd., Indianapolis 2, Indiana 


1954 
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Jos. & Son, 16th 


Inc., 2558 W. 
Chicago 
The "Power Tool Co., Aurora, Ill. 
Walker-Turner Kearney & Trecker Corp 
900 North Ave. Plainfield, N 


GRINDING MACHINES, Broach 

Colonial Broach ce. P. O. Box 37, Harper Sta., 
Detroit 13, Mich 

Lapointe Mch. Tool Co., 34 Tower St., 
Mass. 


Hudson, 


GRINDING MACHINES, Camshaft 

Landis Tool Co., Waynesboro, Pa 

Co., 1 New Bond St., 
ass. 


Worcester 6, 


GRINDING MACHINES, Carbide Tool 


Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 37, Mich. 

Cary Corp., 405 Lexington Ave., New York 17, 


Delta iain Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

One Co., 254 N. Laurel Ave., Des Plaines, 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Hammond Machinery Builders, 1600 
Douglas Ave., Kalamazoo 54, 

Oliver Instrument Co., 1410 E. ooo St., 


, Inc., 205 East 42nd St., New 


York 


17 
Sheffield A 721 Springfield, Dayton, Ohio. 
Carbide Tool 1340 W. 
Hwy., Detroit 1, Mich 


ernor 


GRINDING MACHINES, Centerless 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Heald Machine ie O New Bond St., Wor- 
cester 6, Mas 

Landis Tool Co., Weynesbere, Pa. 


GRINDING MACHINES, Chucking 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bryant a Grinder Co., 257 Clinton St., 
Springfield 

Bullard Co., ‘Brewster St., Bridgeport, Conn. 

Landis Tool ‘Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., | New Bond St., 
Mass. 


Worcester 6, 


GRINDING MACHINES, Cylindrical 


Arter Grinding Mch. Co., 
Worcester 5, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Corp., 405 Lexington Ave., New York 


Div., 
Muskegon, Mic 


15 Sagamore Rd., 


Kaydon Engineering Corp., 


Co., ‘Carl, 30 Park Ave., Man- 
hasset 
Landis The Co., Inc., Waynesboro, 


Pa. 
‘New Bond St,; Worcester 6, 


ass. 

Rivett Lathe & Grinder, Inc., 
35, Mass. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


Van Norman Co., 2640 Main St., Springfield rp 
Mass. 


Norton Co., 1 
Brighton, Boston 


GRINDER MACHINES, Die Chaser 


Eastern Mch. Screw Corp., New Haven, Conn. 
Landis Machine Co., Waynesboro, Pa. 


GRINDING MACHINES, Disc 
Besley-Welles Corp., Beloit ea 


Gardner Machine Co., 414 Gardner St., 
Beloit, 
Hammond Machinery Builders, war 1600 


Douglas Ave., Kalamazoo 54, 
Kindt- Collins Co. , 12653 dy ro Cleve- 


fand 11, Ohi 
Mattison Works, Rockford, III. 


(Continued on page 374) 
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LAPOINTE BROACHIN: 


comes up with a neat answer 
in this amazingly smooth-operating 
50 hp 120-inch stroke BROACHING MACHINE 


single ram horizontal 


with ELECTRO-MECHANICAL DRIVE 


Full CARBIDE-TIPPED TOOLING 
and a broaching speed up to 160 feet per minute 
result in a production of 125 clusters per hour (625 
individual bearing caps) completely broached in the breaching machines: 
same stroke as follows: a, 
1st station: broach back face and boss. 2nd station: i 
finish broach joint faces, and adjacent chamfers. 


Send for new bulletins on 


Lapointe electro-mechanical drive 


HUDSON, MASSACHUSETTS U.S. A. LAPOINTE 
In Englend: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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G Product Directory 
GRINDING MACHINES. Drill Mattison Machine Works, Rockford, Iil. Cincinnati Milling Mch. Co., Cincinnati, Ohio. 
é Ss, ‘ Oliver Instrument Co., 1410 E. Maumee St., Cosa Corp., 405 Lexington Ave., New York 
Blake, Edward Co., 442 Cherry St., West New Adrian, Mich i. 
ton 65, Mass Delt er Tool Div., Rockwell Mfg. Co., 
Delta Power Tool Div., Rockwell Mfg. Co., Organ, Kurt, Inc., 205 East 42nd St., New e 8, Pe. 
River St., Spring- 


614G N. Lexington Ave., Pittsburgh 8, Pa. 


& Livingston Co., 336 Straight Ave., 


Grand Rapids 4, Mich 


GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment 


Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich 

Lehigh Foundries, Inc., 1500 Lehigh ODr., 
Easton, Pa. 

Oliver Instrument Co., 1410 E. Maumee St 


Adrian, Mich 


GRINDING MACHINES, Gap 


Orban, Kurt, Co., Inc., 205 East 42nd St., New Cincinnati Grinders, Inc. ae pla Ohio. 
York 17,N. Y Landis Tool Co., Waynesboro, P 
Union Twist Drill Co., Athol, Mass 
GRINDING MACHINES, Face GRINDING MACHINES, Gear Tooth 
Abrasive Meh Tool Co., Dexter Rd., E. Provi See Gear Grinding Machines 
dence 14 I. 
Baird Machine Co., 1700 Stratford Ave., Strat 
Columbia Div., Lodge & Shipley Co., Hamilton Cutters, Reamers, Hobs, Etc. 
1, Ohio. Barber-Colman Co., Rock and Montague, Rock- 
Cosa Corp., 405 Lexington Ave., New York 17, ford, Ill. 
N.Y, Brown & Sharpe Mfg. Co., Providence, R. |. 


The NEW MODERN AUTOMATIC 


CUTTING-OFF MACHINE 


Cuts Off Tubing, Pipe and Shafting 
Cuts off longer pieces than a regular automatic machine. In fact, cuts 
off any length you want—and cuts it faster. If your production requires 
quantity cutting-off of tubing, pipe or shafting, check the figures below 
against your present time. 


1/2" Tubing 1 1/4" 
This machine cuts off and 
chamfers both outside 
edges of Y2” .030 wall 
tubing, 5” long, at the rate 
of one every 2.5 seconds. 


1%” 


This machine cuts off and 
chamfers both 
cold rolled, 20” 
long, at the rate of one 
every 20 seconds. 


FAST 


1" Tubing 


This machine cuts off and 
chamfers both outside 
edges of 3” long, at the 
rate of one every 3 
seconds. 


Cold Rolled 


ends of 


These popular, time saving 
machines are now available 
in four sizes, handling work 
up to 6%” 0.D. Their many 
cost cutting features are de- 
scribed and illustrated in our 
latest catalog thet will be 
mailed promptly on request. 


4" Threaded Studs 


Cut and chamfered at one time—in 8 seconds— 
from 10 ft. length of stock already threaded. (34” 
U. S. Standard.) Clean cut. Clean chamfer. Nuts 
start easily, with no extra finishing required. 


WRITE FOR ILLUSTRATED CATALOG. 
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MODERN MACHINE TOOL CO. 


Jackson, Michigan 


Fellows pl Shaper Co., 7 
field, Vt. 

Gailmeyer & Livingston Co., Straight Ave., 
S. W. Grand me ids 4, Mich 

Gleason 100 University Ave., Roches- 


ter 3, N. 

Gorton, Geo., Mch. Co., 1110 W. 13th St. 
Racine, Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 


Landis Tool Co., Waynesboro, Pa. : 

LeBlond, R. ta Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Norton Co., | New Bond St. Worcester 6, Mass. 

Oliver Instrument 1410 E. Maumee St., 
Adrian, Mich. 

Onsrud Machine Works, Inc., 3940 Palmer St., 

Pratt & Whitney, West Hartford 1, Conn. 

Co., 1500 W. Main St., 
ie 


Sprin 
wist bat Co., Athol, Mass. 


Union 


GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. rig vig Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Hl. 

Ex-Cell-O' Corp., ‘1200 Oakman Bivd., Detroit 
32, Mich. 

Hammond Machinery Builders, 1600 
Douglas Ave., Kalamazoo 54, 


Oliver Co., 1410 E. 
Adrian, Mich 

Kurt Co. Inc., 205 East 42nd St., New 
Yor 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Walker, ©. $., Co., Inc., Worcester, Mass. 

Waltham Machine Works, Newton St., 

tham, Mass. 


Wal- 


GRINDING MACHINES, Internal 


Abrasive ie Tool Co., Dexter Rd., E. Provi- 
dence 

Arter Crindlines Mch. Co., 
Worcester 5, Mas: 

Bryant Crucking Grinder Co., 257 Clinton St., 
Springfield, 

Columbia Div., "Gide & Shipley Co., Hamilton 


Ohio. 
Cosa Corp., 405 Lexington Ave., New York 17, 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit, 
32, Mich. 
Frauenthal Div., 


Muskegon, Mich. 
Heald Machine Co., 


15 Sagamore Rd., 


Kaydon Engineering Corp., 
10 New Bond St., Worces- 


ter 6, Mass 
—_ kurt Co, Inc., 205 East 42nd St., New 
or 


1 
Rivet Lathe & Grinder, Inc., Brighton, Boston 
Mass. 
Wicaco Machine Corp., Stenton Ave. and Lou- 
den St., Philadelphia, Pa. 


GRINDING MACHINES, Jig 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. 

Moore Special Tool Co., Inc., 724 Union Ave., 


Bridgeport, Conn. 
Pratt & Whitney, West Hartford 1, Conn. 


—* MACHINES, Knife and Shear 
lade 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 


dence 
Columbia Div., Lodge & Shipley Co., Hamilton 


1, Ohio. 
Hill ‘Acme Co., 1201 W. 65th St., Cleveland 2, 
Mattison Machine Works, Rockford, Ill. 
United States Electrical Tool Div., Emerson 


Elec. Mfg. Co., 1050 Findlay St., Cincinnati 


14, Ohio. 


GRINDING MACHINES, Piston Ring 
Besly-Welles Corp., Beloit, Wis. 


Gardner Mactrine Co., 414 E. Gardner St., 
Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 


Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Mattison Machine Works, Rockford, Ill. 

Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati 4, Ohio. 


(Continued on page 376) 
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Caterpillar 


REG, U.S ‘AT, OFF 


on single 
machine 


CATERPILLAR Tractor Com- 
pany is the world’s largest pro- 
ducer of crawler type tractors. As they grow bigger 
each year, they specify larger heavier, more costly 
automatic machines—in this case a 20-ton, 8-spindle 
hydraulic chucker, for repeated runs on the part illus- 
trated as well as others. 

A fair question to ask is “Why the investment, why 
not do the job the single spindle way, or on 4-spindle 
automatics—why use 8-spindles?” 

Plainly because they know the value of man-hours 
and floor space—have long since proved through com- 
parison pi get cold cost production figures that 


the lowest machining costs yet possible are obtained 
by 2-at-a-time planning with 2 they th. 
LZ eee 


JOB FACTS: 
PaRT—Track Roller 
diam. x 237” lon 
MATERIAL—Cast Tron 
OPERATIONS—~-22, Carbide Tooling 

MACHINE TUAE FOR ALL OPERATIONS—43 

83 pieces per hour 


ACME-GRIDLEY 8-SPINDLE 
AUTOMATIC CHUCKING MACHINES ¢the advantages are basically 3...and they interlock — 


1 MORE SPINDLES — with double index to finish 

* both ends of the piece at the same time—more 

tools with one machine, one operator and in a 
cycle time that is always controlled. 


? BROADER BASE — adaptability to similar jobs— 
® through interchangeability of tools, attachments, 
cams and gears—reducing the change-over costs 
and inventory. 
3 EXPERIENCE AT SOURCE — Caterpillar knows 
® that Acme-Gridley basic design, stamina and tool 
engineering to solve new problems are depend- 
able—never let you down. 


This is just another example among thousands based 
on our 55 years since we produced the first “multiple.” 
Maybe your chucking problems are simpler, which 
@ SPINDLE 8” ACME-GRIDLEY CHUCKER — makes it easier for you and for us. Why not find out, 
built also in 4 and 6 spindle models and in sizes 5'/," to 12” anyway? 


and CHUCKING AUTOMATICS 
1-4-6 dad 8 Spindle « Hydraulic 
Thread Rolling Machines * Auto- 
matic Threading Dies and Taps « 
Limit, Motor Starter and Control 
Station Switches * Solenoids + 
: Contract Manufacturing 


4 4 


G 


Product Directory 


GRINDING MACHINES, Profile 
Baird Machine Co., 1700 Stratford Ave., Strat- 
evelan rindin ashine Co., 1643 Edd 
Rd., Cleveland 2,0 
Cosa Corp., 405 Lexi ne Ave., New York 17, 
ch O Corp., 1200 Oakman Bivd., Detroit 
Kindt Collins 12653 Elmwood Ave., Cleve- 
land 11, Ohi 
Orban, Kurt, Co ine. 205 East 42nd St., 


Sheffield Springfield, Dayton, Ohio. 


GRINDING MACHINES, Ring Wheel 
Ball Race, Etc. 


Besly-Welles Corp., Beloit, Wis. 

Frauenthal Div., ‘Kaydon Engineering Corp., 
Muskegon, Mich. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Co., Springfield, Mass 


GRINDING MACHINES, Spline Shaft 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Radial 
na ye Div., Lodge & Shipley Co., Hamilton 
Consolidated Mch. Tool Corp., Rochester, N. Y. 


Sundstrand Mch. Tool Co., 2531 !th St., 


Rockford, Ill. GRINDING MACHINES, Surface 


Mch. Co., Dexter Rd., E. Provi- 


GRINDING MACHINES, Radius, Link Arter Grinding tic, pe Me Sagamore Rd., 
orcester ass 
Gardner St. Boird Machine Co., 1700 Stratford Ave., Strat- 
ord, Conn 


Beloit, Wis. 
Mattison Machine Works, Rockford, III. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


Besly-Welles Corp., Beloit, Wis. 
eee Machine Co., 64 State St., Cam- 

bridge, M 
Brown & Sharpe Mfg. Co., Providence, R. |. 
a Div., Lodge & Shipley Co., ‘Hamilton 

io 

GRINDING MACHINES, Roll Delta Power Tool Div., Rockwell Mfg. Co., 
Farrel-Birmingham Co., 25 Main St., Ansonia 614G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAll Co., 254 Laurel Ave., Des Plaines, Ill. s 
Frauenthal Div., Kaydon Engineering Corp., 

Muskegon, Mich. 


onn. 
Landis Tool Co., Waynesboro, Pa. 


Norton Co., 1 New Bond St., Worcester 6, 


Mass. Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 
Gollmeyer & Livingston | Co., 336 Straight Ave., 


Grand 4 
Heald Machine Co., Bond St., Worces- 


r 6, 
Hill” “Acne co, 1201 W. 65th St., Cleveland 2, 


Ohio 
Mattison Machine Works, Rockford, Ill. 
Norton Co., 1 New Bond 3, Worcester 6, 
Mass. 
Orban, Kurt, 


Co., 205 East 42nd St., 
New York iP 


Pratt & Whitney, West Hartford 1, Conn. 

Reid Bros. Co., Inc. Beverly, Mas $. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Standard Electrical Tool Co., 2488-9 River Rd. a 
Cincinnati 4, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Thompson Grinder Co., 500 W. Main St., 
Springfield, Ohio. 

Thor Power Tool Co., Aurora, Ill. 

Walker, O. S., Co., Inc., Worcester, Mass. 


Inc., 


GRINDING MACHINES, Tap 
a Corp., 1200 Oakman Blvd., Detroit 


Jones & Lamson Mch. Co., 160 Clinton St., 


Springfield, Vt. 


GRINDING MACHINES, Thread 
Ex-Cell-O 1200 Oakman Bivd., Detroit 
32, Mich 


Co., Carl, 30 Park Ave., Man- 


hasset, N. 
& Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 
Co. (Centerless), Waynesboro, 


am Kurt, Co., Inc., 205 East 42nd St., 
New York 


Sheffield Corp., 920 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence 
Cincinnati Grinders, Inc., Cincinnati, * 
Frauenthal Div., Kaydon Engineering Corp., 


chucks since 1887. 
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Walker, pioneer in the chuck industry, has been utilizing 
magnetic force to make all types of special and standard 


Walker now harnesses atmospheric force for special vac- 

uum chucks to hold non-magnetic materials. First a leader 

in magnetic force—now a pioneer in atmospheric force. dive, Fale 
N. 


Aold Everything with Walker Chucks 


inc. Smit, J Sons, Inc., Murray Hill, N. J. 


Muskegon, Mich. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Landis Tool Co., Pa 

"New Bond St., Worcester 6, 


Mass. 
Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 


GRINDING MACHINES, Worm 


Jones & Lamson Mch. Co., 160 Clinton St., “ 
Springfield, Vt. 
Pratt Hi Whitney, West Hartford 1, Conn. 


GRINDING WHEELS 


Allison Co., Bridgeport, 
Besly-Welles Corp., Beloit, 
Bianchard Machine Co., ‘et ‘State St., Cam- 


Milling Machine Co., Grinding 
Wheels Div., Cincinnati Ohio. 

DoAil Co., 254 N. Laurel Ave., Des Plaines, III. 

Gardner Machine Co. (Surface Grinder), 414 E. 
Gardner St., Beloit, Wis. 


Worcester 6, 


Simonds Abrasive Co., Tacony and Fraley Sts., 


GROOVE PINS 
Gillen, John, Co., Inc., 2540 S. 50th Ave., Cicero 
50, Hl. 


(Continued on page 378) 
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PWERGCESTER 6G, MASSACHUSET: .. 


£0000. TANK HULL 


as it passes along 


100 FOOT RAILS! 


OPERATIONS: DRILLING... TAPPING... 
BORING ... FACING on 102 holes... 


10 main bores Mounted on a specially- 
built floating concrete slab, this huge new 
Automatic Baker Transfer Machine ac- 
curately performs multiple drilling, tap- 
ping, boring and facing operations on 


15,000 pound rough weldments 9 feet wide 
and 16 feet long. Savings achieved in pro- 
duction costs with a machine of this type 
are tremendous. Baker engineering know- 
how stands ready to solve your production 
problems. . . with cost cutting standard or 


special, single or multi-operation machines. 


Write regarding your specific job problems .. . 


For more information on products advertised, use Inquiry Card, page 247 
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Product Directory 


GROOVING TOOLS, Internal 
ore Austel 


Waldes Kohinoor, Inc., 
Long Island City 1 


HAMMERS, Drop 

Bliss, E. W. Co., 
Ohio. 

Chambersburg E 


Erie Foundry Co. 
Morgan Engrg. 


rg. Co., 
Pa. 


HAMMERS, Forging Air 


Chambersburg Engrg. Co., 


Alliance, Ohio. 


HAMMERS, Pneumatic 


Chambersburg Engrg. Co., 
Chicago Pneumatic Tool Co., 
New York, N. 
Ingersoll-Rand Co., ’ Phillipsburg, N. J. 
Keller Tool Co., Grand Haven, Mich. 
Thor Power Tool Co., Aurora, WW. 


Chambersburg, Pa. 


Place, 
6 E. 44th St., 


1375 Raff Rd., S. W. Canton, 


HAMMERS, Portable Electric 


Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 
Millers Falls Co., Greenfield, Mass 


Chambersburg, Pa 


HAMMERS, Power 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Co., 2000 “G” St., Wilmington 


Chambersburg, Pa. 
“G" St., Wilmington 


with 


new 


olan 
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GL-6-1729 


3t3 HIGH SPEED 
BAND SAWS 


IT’S THE FASTEST, MOST ECONOMICAL 
MEANS OF CUTTING METAL AND 
MANY OTHER MATERIALS 


There's a revelation in store for you if you have never tried 
friction sawing with these machines. Flat sheets of either soft 
or hardened steels, non-ferrous materials can be sawn in a frac. 
tion of the time required by other methods. Cutting armor 
plate and other materials is not impractical, and for cutting 
formed parts there's nothing that compares with it. Cuts are 
smooth and down-drag of saw is so minor that no rest of any 
Write for your free copy of “FRICTION 


kind is needed 


SAWING", Now! 


For trimming castings of all types of metals our 
variable speed band saws are real production 
expediters. Write for bulletin. 


SAWING MACHINERY SPECIALISTS 


THE TANNEWITZ WORKS 


MICHIGAN 


GRAND RAPIDS, 


1954 


May, 


HAMMERS, Shaft 

SKF Inc., P.O. Box 6731, North 

Standard Pressed Steel Co., Jenkintown, Pa. 

HAMMERS, Soft 


Chambersburg Chambersburg, Pa. 
Erie Foundry rie, 
& Co., Vulcan St., Buffalo 


HARDENING EQUIPMENT 
Gleason 1000 University Ave., 


ter, 
Ohio Co., 3800 Harvard Ave., 


Cleveland, Ohio. 


Roches- 


HARDENING MACHINES, Flame 


Signet Milling Machine Co., Cincinnati, 


Gleeson Works, 1000 University Ave., Roches- 
ter, 


HARDENING, Surface Treatment 


Electrolizing Corp., 1505 East End Ave., 
cago Heights, Ill. 


Chi- 


HARDNESS TESTING INSTRUMENTS 

Scherr, Gooras Co., hee 200 Lafayette St., 
New York k 12, N 

Shore Instrument N Mito. Co., Van Wyck Ave. 
and Carll St., Jamaica, N. 

Wilson Mechanical Instrument Co., Inc., 230-D 
Park Ave., New York, N. Y. 


HEADING MACHINES 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


HOBBING MACHINES 
See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 
Wheels. 


HOBS 

— Co., Rock and Montague, Rock- 
or 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Hanson-Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 


Michigan Tool Co., 7171 E. McNichols Rd, 
Detroit 12, Mich 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohi 


National Twist Drill & Tool Co., Rochester, 


Mic 

New suey Ge ag & Mfg. Co., 1470 Chestnut 
Ave Iside 

Union Co., “Athol, Mass. 


HOIST HOOKS 


Bethlehem Steel Co., Bethlehem, Pa. 
wer H. & Co., 400 Vulcan St., Buffalo 


‘ 


HOISTING CONVEYING 
EQUIPM 
Cleveland sna J Engrg. Co., Wickliffe, Ohio. 


HOISTS, Air 


Chiceo Pneumatic Tool Co., 6 E. 44th St., 
New York, 


Ingersoll- -Rand Co., Phillipsburg, N. J. 
ler Tool Co., Grand Haven 
Thor Power Tooi Co., Aurora, in 


HOISTS, Chain, Etc. 
Ryerson, Jos, T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ift. 


HOISTS, Electric 


Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 


(Continued on page 380) 
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Progress toward automation* does not end where 
assembly begins for manufacturers who take full 
advantage of the P-K Fastening Method. They 
eliminate manual operations like tapping, 
nut-running, inserts in plastic — and avoid the 
attendant trouble and expense. Automatic screw 
driving equipment can be used to further 
mechanize hand operations on many applications. 
Assembly savings run up to 50% and more. 


Complete automation is, for most, a distant 
dream. Meanwhile, assembly hands control your 
fastening costs. Find out how P-K Self-tapping 
Screws can double — even triple — their 

— J 4 efficiency. It pays — and pays well — today. 
. Talk to a P-K Assembly Engineer. 
asserily hands a Parker-Kalon Division, General American 


a head start Transportation Corporation, 202 Varick St., 
New York 14. 


*Successive elimination of manual operations 


AUTOMATIC DRIVING adds extra speed to the faster P-K Fastening MAYTAG ASSEMBLY MOVES FASTER because fastenings made with 
Method. Here, an automatic, double-spindle, hopper-fed ma- P-K Self-tapping Screws are simpler, easier, dependably secure. 
chine is being used for driving two P-K Type U Drive Screws In the Maytag Dryer shown, 80 Type A and 46 Hex Head Type 
simultaneously in a plastic electric outlet. Single or multiple Z are used, in all, for fastening sheets from 24 to 11 gage — 
spindle machines are available from several manufacturers. driven with air-operated tools. 


PARKER-KALON 


The SELF-TAPPING SCREWS 
> PP TCS 


A Z Hex 
[IN STOCK | see your nearby P-K Distributor 


For more information on products advertised, use Inquiry Card, page 247 M ACHINERY, May, 1954—379 
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Product Directory 


HONING MACHINES, External HONING STONES HOSE, Leather, Rubber, Metallic, Etc. 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. Barnes Drill Co., 814 Chestnut St., Rockford, American Metal Hose Br. American Brass Co., 
Fulmer, C. Allen, Co., 1231 First National Bank Hl. 25 Broadway, New York, N. Y. 
Bidg., Cincinnati , Ohio Carborundum Co., Buffalo Ave., Niagara Falls, Norgren, C. Co., Inc., 3419 S. Elati St, 
Micromatic Hone Corp., 8190 Schoolcraft, De N. Y. Englewood, Colo 
troit 4, Mich Fulmer, C. Allen, Co., 1231 First National Bank 
Peerless Production Corp, 19449 Glendale Bidg., Cincinnati 2, Ohio 
Ave., Detroit 23, Mich Moline Tool Co., 102° 20th St., Moline, Ill. 
Norton Co., I New Bond St., Worcester 6, 
Mass. 
HONING MACHINES, Internal Sunnen Products Co. (Internal & External), HYDRAULIC MACHINERY 
(Cylinder) 7900 Manchester Ave., St. Louis 17, Mo. Tools and equipment 
Barnes Drill Co., 814 Chestnut, Rockford, III American Steel Foundries, Elmes Engrg. Div., 
Barnes, W. F. & John, Co., 20! S. Water St., Paddock Rd. and Tennessee Ave., Cincinnati t » 
Fulmer, Allen, Co., 1231 First National Bank aldwin-Lima-Hamilton Corp., iladelphia 4 
‘Bidg., Cincinnati 2, Ohio. HONING TOOLS AND FIXTURES 
Micromatic Hone Corp., 8100 Schoolcraft, De Barnes Drill Co., 814 Chestnut, Rockford, Ill. Barnes Drill Co., 814 Chestnut St., Rockford, 
troit 4, Mich Fulmer, C. Allen, Co., 1231 First National Bank i. 
Moline Tool Co. 102 20th St., Moline, II! Bidg., Cincinnati 2, Ohio. Barnes, John S., Corp., Rockford, Ill. 4 » 
Peerless Production Corp., 19449 Glendale Micromatic Hone Corp., 8100 Schoolcraft, De- Bethlehem Steel Corp., Bethlehem, Pa. 
Ave., Detroit 23, Mich troit 4, Mich. Birdsboro wee eggs § & Mch. Co., Birdsboro, Pa. 
Snyder Tool & Engrg. Co.,, 3400 E. Lafayette, Peerless Production Corp., 19449 Glendale Bliss, E. 375 Raff Rd., S. W., Can- 
Detroit 7, Mich Ave., Detroit 23, Mich ton, ik 
sunNen Products Co., 7900 Manchester Ave., Sunnen Products Co., 7900 Manchester Ave., Chambersburg Engrg. Co., Chambersburg, Pa 
St. Louis 17, Mo St. Louis 17, Mo. Colonial Broach a P.O. Box 37, Harper Sta., 
Detroit 13, Mich > 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Denison Engrg. Co., 1160 Dublin St. Columbus 
Forquher, B., Oliver Corp., 142 North 
Duke St., York 
Hannifin Corp., itor S. Kilbourn Ave., Chi- 
cago, Ili. 
Hanson. Whitney Co., Div., Whitney Chain Co,, 
artfor onn. 
CUT AWAY FERROUS NON- FERROUS Press, Mfg. Co., 300 Lincoln Ave., 
t. Gilea 
METALS QUICKLY AND CHEAPLY WITH Lote 4° Engrg. Corp., Kenmore Station, Buf- 
alo, 
Modern Ind. Engrg. Co., 14230 Birwood Ave., ° 
Detroit 4, Mich 
ee Co., 1560 W. Pierce St., Milwaukee 4 
is. 
Peerless Production 19449 Glendale 
Ave., Detroit 23, 
Rockford Tool 2500 Kishwaukee St., 
Rockford, 
Snyder Tool og Engrg. Co., 3400 E. Lafayette, 
1 Detroit 7, Mich. 
one as mucn as Sundstrond Mch. Tool Co., 2531 11th St., Rock- 
or 
$ | Turchan Follower Mch. Co., 8259 Livernois & 
Inc v0] materia at Alaska Aves., Detroit, Mich. 
Inc., ‘1402 Oakman Bivd., Detroit, 
ich. 
1-1/2 to 2 cu. inch Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., N. J. 
r minute Wilson, ; , 215 Main St., Buffalo, N. Y. 
Cut away material to toler- 
ances as close as .0001 (+) HYDRAULIC POWER UNITS OR 
on size, straightness and TOOL Rock 
arnes Dri ° estnut, ee ord, Ill. 
arnes ohn Co ater ord St., 
” ' x-Ce orp., akman vd., troit 
BORES up to 40” diameter. 32, Mich. 
Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, Ill. 
Photo taken in very large steel mill Hydraulic Press Mfg. Co., 300 Lincoln Ave 
Mt. Gilead, Ohio. 
eee Peerless Production 19449 Glendale 
Ave., Detroit 23, 
j urchon Follower Mc ° ivernois 
our honing bulletin. & Alaska Aves., Detroit, Mich 


» 
CHIPS RUN INDEXING AND SPACING EQUIPMENT e 
Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 
b Sharpe Mio. Provid R.1 
rown arpe Mfg. Co., Providence, R. 1. 
AS SIX 431 §. Dearborn . 
INCHES hicago, 5, 
Hartfor Setetel Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Stock is cut Kempsmith Machine Co., 1819 S. 7Ist St., 
Milwaukee 14, Wis. 
away quick- —a Co., Carl, 30 Park Ave., Man- 
asset 
ly, saving Nichols- Flag ‘Corp., 76 Mamaroneck Ave., 
time and White Plains, N. Y. 
Production Comp, 19449 Glendale 
costs. Even a Ave., Detroit 23, Mich 
” me Rockford Machine Tool Co., 2500 Kishwaukee 
cherr, orge ine., afayette St., 
learn to do New York 12, N.Y. 
this ona South Bend Lathe Works Inc., 425 E. Madison 
FULMER i South Bend, Ind 
ina sunditrand Mch. Tool Co., 2531 St., 
ockford, III. 
few hours. Taft-Peirce Mfg. Co., Woonsocket, R. I. : 
Inc., 2625 Hilton Rd, Ferndale 
1231 First National Bank Bidg. Cincinnati a; Ohio Zagar Inc. 24000 Lakeland Blvd., Cleve- 
an io. 


(Continued on page 382) 
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LARGEST SELECTION 


MACHINE TOOLS 
THE UNITED STATES 


Carl Hirschmann Company, Inc., stocks 
spare parts and accessories for all its lines 
and makes them readily available from 
all Hirschmann Branches. It backs these 
lines here with skilled technicians, factory 
services, and American guarantees 
comparable to those obtained 
on domestic tools. 


A typical SWISS high-precision 
machine tool sold and serviced 
by HIRSCHMANN. Hauser Type 5 
Jig Borer. The ultimate in preci- 
sion and quality. 


CONDENSED Backing-off Machines, Automatic . . . Borers, Jig . . . Burnishing Machines . . . Cam-making Equipment 

. . Carbide Grinding and Lapping Machines . . . Checking Instruments, Optical . . . Chucks, Keyless Drill 

SUMMARY OF . . « Die Sinkers . . . Drilling Machines . . . Form Cutter Milling Machines, Automatic . . . Gear Hobbing 

Machines . . . Grinders, Jig . . . Grinders, Twist Drill . . . Grinding Machines, Automatic Cutter . . . 

e HIRSCHMANN Grinding Machines, Carbide . . . Grinding Machines, Horizontal Rotary Surface . . . Grinding Machines, 
. Surface . . . Grinding Machines, Relieving Tool . . . Grinding Machines, Universal Cylindricol . . . 
Grinding Machines, Universal Tool .. . Lathes, Rapid Copying . . . Lathes, Repetition . . . Lathes, Toolmakers’ 

BLUE RIBBON . Lathes, Turret . . . Measuring Instruments, Micrometer ... Measuring Instruments, Optical . . . Milling 

- TOOLS Machines, Horizontal . . . Milling Machines, Vertical, Pantograph . . . Milling Machines, Form Cutter, Auto- 
matic . . . Polishing Machines .. . Micrometers . . . Microscopes . . . Pinion Cutting Machine, Automatic 


- Presses, Bench . . . Presses, Heavy Duty . . . Presses, Horizontal, Rapid. . . Presses, Precision Blanking 
. Presses, Shaving . . . Projectors, Profile . . . Screw Machines, Automatic . . . Screw Machines, Swiss 
Automatic . .. Screw Machines, Woodscrew ... Tables, Rotary, Rotary Tilting . . . Tapping Machines, lead 
Screw ... Tepping Machines, Double Friction Clutch . . . Thread Rolling Machines, Automatic . . . Turning 
Machines, Semi-Automatic . . . Watch Manufacturing Machines, Special Automatic . . . Wheel, Pinion & 


CARL HIRSCHMANN COMPANY, INC., 30 Park Avenue, Manhasset, N. Y. 


BRANCHES: CHICAGO, WATERBURY, DETROIT, LOS ANGELES, MILWAUKEE 
REPRESENTATIVES IN PRINCIPAL CITIES 


— 
4 
t 
. 
| 
A 
of 
Segment Cutting Machines, Automatic. 
Largest 
Selection of 
Precision Machine — 
Jools in U.S. 


Product Directory 


INDICATORS, Dial 


Alina Corp., a Broadway, New York 13, N. Y. 
Ames, B. c, Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. 
DoAll Co., 254 | Laurel Ave., Des Plaines, tit. 
Federal Products Corp., P.O. Box 1027, Provi- 


dence 
Lufkin Rule Co., an Mich 
Scherr, George Inc., Lafayette ‘St., 


New York 1, 
Standard Gage Paughkeepsie, N. Y. 
Starrett, The L. S., Co., Athol, Mass. 


nerations 
INDICATORS, Speed ft 
Brown & Sharpe Mfg. Co., Providence, R. |. 

Scherr, George, Co., wn 200 Lafayette St., 


New York 12, N 
Starrett, The L. Ss; ea: Athol, Mass. 


INDICATORS, Test 


Alina Corp., 401 Broadway, New York 13, N. Y. 

Ames, B. C., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cleveland Instrument Co., 735 Carnegie Ave., af 
Cleveland 15, Ohio. 

Federal Products Corp., P.O. Box 1027, Provi- 

C 200 Lafayette St., 

cherr orge, Co., Inc. afayette 
New York 12,.N y! 

Standard Gage C0, Inc., Poughkeepsie, N. Y. 

Starrett, The L. Cb. Athol, Mass. 


INDUCTION HEATING EQUIPMENT 
General Electric Co., Schenectady, N. Y. 

Ohio Crankshaft Co., 3800 Served Ave., 
Cleveland, Ohio. 


INTENSIFIERS, Hydraulic 


Baldwin-Lima-Hamilton Corp., 42. 

A. Oliver Corp., 142 North 
Duke St. 

Hydraulic ion Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Morgan Engrg. Co., Alliance, Ohio. 

Watson-Stillman cs, Div. H. K. Porter Co., 

Inc., Roselle, N. J. 


No finer GAGE BLOCKS at any price! JACKS, Planer 


Armstrong Bros. Lg Co., 5200 W. Armstrong 
Ave., Chicago, 


By any comparison you care to make . . . block- Northwestern 1 Sol 's Engrg. Co., 117 Hollier, 
for-block, set for set . . . you'll find Ellstrom 

Chromium Plated Standards truly outstanding in 
the field of precision measurement. Materials used 
in their manufacture are precisely treated and 
thoroughly tested for coefficient of expansion, 
uniform hardness, and metallurgical stability. The JIGS AND FIXTURES 


JIG BORER 
See Boring Machines, Jig. 


‘ ied ; inishe special Ells ‘ Beaver Tool & En ineering Corp., 2850 Roches- 
applied and finished by special Ellstrom methods Sek 
which assure you of greater serviceability, longer Columbus tag ; a Co., 955 Cleve- 
wearing millionths. And flatness, parallelism, and 
scifie acc ac i Vi i rtfor 
specified accuracy of each individual block is Machine Co. 2442 
fully certified by the most uncompromising final ot. Rockford, Ill. 
inspection found anywhere in the industry. Orton’ Conn. 
if Logansport Co., Inc., 810 Center Ave., 
So next need gage blocks y National Broach & Machine Co., 5600 St. Jean 
Ellstrom Standards. Furnished in 28 basic sets, note Detroit 13, Mich. 
either square or rectangular styles, with block 
sizes in step series from .010” up to and includ- Glendale 
ing 20.000”. Basic accessories also available . . . Sheffield Corp., 721 Springfield, Dayton, Ohio. . 
8 Snow Mfg. Co., 435 Eastern Ave. 
plus tungsten carbide wear blocks and individual Sundstrand Machine Tool Co., 2531 11th St., 


Rockford, Ill. 
Taft-Peirce Mtg. Co., Woonsocket, R. |. 


blocks to meet your specific requirements. 


IF YOU BUY GAGE BLOCKS, you should 
have this handy new Ellstrom Standards 
Catalog. Contains complete specifications and 
prices in convenient tabular form... and a 
copy is yours for the asking. Send for it today! 


JOINTS 
See Fittings, Hydraulic, 
Pneumatic, Etc. 


KEYSEATERS 


Baker Bros., pen Station F, P.O. Box 101, 
Toledo 10 

Consolidated ri “Tool Co., Rochester, N. Y. 

Co., 405 Exchange St., Roches- 


Tool Co., 34 Tower St., 


udson, Mas 
Mitts & Merrill, "68 Holden St., Saginow, Mich 
(Continued on page 384) 


ELLSTROM STANDARDS DIVISION 
Dearborn Gage Company + 22035 Beech Street + Dearborn, Mich. 
Originators of Chromium Plated Gage Blocks 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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Allied’s Allite Division Offers... 


DIE-MADE SHEET METAL 


than that of production dies, yet accuracy is com- 
parable in every way. Upon completion of the dies, 
prototype stampings are produced in Allied’s press 
equipment, then trimmed, flanged and pierced by 
hand. 


If you are following the example of a number of 
America’s leading industries in building complete and 
accurate product prototypes before establishing 
definite manufacturing procedures, here is a time- 
and money-saving service which has become an im- 
portant part of many such programs. 


Take Allied draw and form dies for producing proto- 
type parts . . . such dies are made of either plastic or 
Allite (zinc alloy) depending on the number or type of 
pieces required. Cost and delivery is considerably less 


Other 
Allied 


These prototype parts are another of Allied’s die and 
stamping services which result in a dollar savings to 
you. We would appreciate your inquiry, or better yet 
a personal visit to our Plant Four in Hillsdale, Michigan, 
to show you such operations. 


SPECIAL COLD FORGED PARTS + STANDARD CAP 
SCREWS 


* HARDENED AND PRECISION GROUND 


Products PARTS * R-B INTERCHANGEABLE PUNCHES AND DIES 


ALLIED PRODUCTS CORPORATION 


DETROIT 23, MICH. 


DEPT. D-18 12619 BURT ROAD 


PLANT 4 


Hillsdale. Mish. 


PLANT 3 
Hillsdale, Mish. 


PLANT 2 


PLANT 1 


Detroit, Mish. 


For more information on products advertised, use Inquiry Card, page 247 
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Product Directory 


KNURL HOLDERS 


Brown & Sharpe Mf 
Pratt & Whitney, 


KNURLING TOOLS 
Bros. Co., 5200 W. Armstrong 
hi 


cago, 
Pratt & Whitney, West Hartford 1, Conn. 
P.O. Box 350, 


Reed Rolled Thread Die Co., 
Buffalo 


. Co., Providence, R. 1. 
est Hartford 1, Conn. 


Worcester 1, Mass. 
weer? H. & Co., 400 Vulcan St., 


LAPPING MACHINES 


Barnes Drill Co. (Straight Line or Rotating), 
814 Chestnut St., Rockford, III. 


Cincinnati Grinders, Inc. (Centerless), Cincin- 
nati, Ohio. 

Crane Packing Co., 1800 Cuyler Ave., Chi- 
cago, Ill. (Lapmaster Div.) 


Gear Shaper Co., 78 River St., Spring- 
ield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter, N. 

Michigan Tool 7171 McNichols Rd., 
Detroit 12, Mich 

Micromatic Hone Corp., 8100 Schoolcraft, De- 


troit 4 ‘om 
Norton €o., New Bond St., 


Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


LAPPING PLATES, Hand 


Crane Packing Co., 1800 Cuyler Ave., Chicago. 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y 


LATHE AND GRINDING DOGS 


Worcester 6, 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
wren H., & Co., 400 Vulcan St., Buffalo 


‘ 


furnished from stock 4” 


standard tungsten-carbide 


Gairing Interchangeable 


Holders, cutters and pilots for all counter- 
boring, countersinking and spotfacing, 
through 3” diameter; 
larger sizes to order. Type C holders also fit 
tipped counter- 
bores and many special multi-diameter cutters. 
Write for Gairing Standard Tool Catalog. 


RING // 
| 


SEVEN COUNTERBORE SETS 
contain selections of most commonly used 
items in hardwood cases with hinged covers. 


Although we at Garrinc like to prove to you our ability to design and produce 
special production tooling, don’t come to us for the tough jobs only °¢ 


The 


counterbores shown here, with various holders, the standard back spotfacers 

and core drills, are real quality production tools made by us for 35 years. 

Better write us today for the GarrING Standard Tool Catalog and Price List. 
in Canada: A. C. Wickman (Canada) Ltd., Queensway, Toronto 14 


The GAIRING Tool Company 


21225 Hoover Road 


May, 1954 
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Detroit 32, Michigan 


LATHE ATTACHMENTS 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio 

Cincinnati Lathe & Tool Co., yh 3211 Dis- 
ney St., Oakley 9, 

Gisholt Machine Co,, 1245 E. Ave., 
Madison 10, W 

some Lamson Mch., 160 Clinton St., Spring- 
ie 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds. ., Cincinnati 18 Ohio 

Lehigh + Inc., 1500 ‘Lehigh Dr., 
Easton, 

Lodge & ‘Shipley, ce Co., 3055 Colerain Ave., 
Cincinnati 

MeCrosky Tool pong 1938 Thomas St., Mead- 
ville 

Monarch Machine Tool Co., 27 Oak St., Sidney, 


Ohio 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled unease Die Co., P.O. Box 350, 
Worcester 1, Mas: 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
5, Mass. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Seneca Falls Mch. Co., Seneca Aw N.Y. 

Snyder Tool & 3400 E 
etroit 7, Mich. 

Sidney Machine Tool Co., Sidney, OP 

South Bend Lathe Works, Inc 45 E. yo 
St., South Bend, Ind. 

Springfield Mch. Tool Co., Springfield, Ohio. 

Mch. Tool Co., 2531 St., Rock- 
or 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHE CONVERTER 


Master Mfg. Co., Hutchinson, Kansas. 


LATHES, Automatic 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bullard Co., Brewster St., Bradgeport 2, Cone. 

Cone Automatic Mch. Co.,, Inc., Windsor, 

Cross Co., 3250 Bellevue Ave., Detroit 

Gisholt Machine ee 1245 E. Washington Ave., 
Madison 10, 

Goss & Co., Kensington, Conn. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lodge & Shi 3055 Colerain Ave., 
Cincinnati 25, 


Monarch Machine Co., 27 Oak St. Sid- 

ne 

National Acme Co., 170 E. 13Ist St., Cleve- 
land, Ohio. 


New Britain’ Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Porter-Cable Machine Co., Salina St., Syracuse, 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, 


Pratt & Whitney, West Hartford 1, Conn. 

Russell, Holbrook & Henderson, ne. 292 Madi- 
son Ave., New York 17, N. 

Seneca Falls Mch. Co., Seneca Falls, N. 

Snyder Tool & Engrg. Co., 3400 E. Cae, 
etroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Axle 


Consolidated Mch. Tool Rochester, N. Y. 

LeBlond, R. K., Mch. éo., Madison and 
Edwards Rds., Ciinnon 18, Ohio. 

Seneca Falls, Mch. Co., Seneco Falls, N. 

Snyder Tool Engrg. Co., 3400 E. 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, III 


LATHES, Bench 

Cust Corp., 405 Lexington Ave., New York 17, 

Inc., 1418 College Ave., 
Elmira, 


LeBlond, Re K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Pratt & Whitney, West Hartford 1, Conn. 

& Grinder, Inc., Brighton, Boston 

Seneca Falls Mch. Co., Seneca Falls, 

Sheldon Mch. Co Inc., 4240-4258 N. Knox 
Ave., Chicago 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


(Continued on page 386) 
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SKINNER 


POWER CHUCKS 


accurate « fast 
Safe + dependable 


“with power to push production” 

Available from 6” to 24” with 
forged steel bodies, and with 2 or 
3 adjustable, non-adjustable or ser- 
rated jaws. Double-acting rotating 
and non-rotating air cylinders avail- 
able for all chuck sizes and for 


actuating all types of holding fix- 


Write for catalog describing the 
complete line of Skinner power and 


manually operated chucks and ac- 


“Chucks 


and Their Uses” for free showings. 


(,/ OF QUALITY 


CHUCK COMPANY 


206 Edgewood Avenue, New Britain, Conn. 


1954 


LATHES, Boring 


Bullard Co., Brewster St., Bri 

Gisholt Machine Co., 1245 E. 
Madison 10, Wis. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lodge & 3055 Colerain Ave., Cin- 
cinnati 25, 

Sidney Machine “he Co., Sidney, Ohio. 


eport 2, Conn. 
ashington Ave, 


LATHES, Crankshaft 


Consolidated Mch. Tool Corp. ad 

LeBlond, R. K., Mch. Tool — and 
Edwards Rds. Cincinnati 18, 

Snyder Tool & Engrg. Co., 3400 x Lafayette, 
etroit 7, Mich 

Sundstrand  Mch. Co., 2531 
Rockford, Ill. 


LATHES, Double-End 


Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool <" 
Edwards Rds., Cincinnati 18, 
Lehmann Machine Co., 3560 bn Ave., 
St. Louis, Mo. 
nee Tool & enero. Co., 3400 E. Lafayette, 
etroit 7, Mich 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Rochester, N. Y. 
and 


LATHES, Duplicating 
H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, 7; 


Hirschmann Co, Cari, 30 Park Ave., Man- 
hasset, N. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, 


Lodge & shy 3055 Colerain Ave., 
Cincinnati 25, Ohi 
Monercn Machine Tool Co., 27 Oak St., Sidney, 


‘Machine Tool Co., Sidney, Ohio. 


LATHES, Engine and Toolroom 


American Tool Works Co., Pearl and Eggleston 
Aves., Ohio 

Axelson’ Sox 15335, Vernon 
Sta., Los Angeles 58, 

Cincinnati Lathe & Tool — *3207- 3211 Disney 
St., Oakley, Cincinnati 9, ‘Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

oe'y Corp., 405 Lexington Ave., New York i, 

Sans Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 


Machine aad Inc., 475 Fifth Ave., 
“New York 17, N. 


Hirschmann Co., Cori, 30 Park Ave., Man- 
hasset, N. Y. 
LeBlond, R. K., Mch. Tool Co., : eal and 


Edwards Rds., Cincinnati 18, Ohi 

Lehmann Machine Co., 3560 Chouteou Ave., 
St., Louis, Mo 

Lodge & Shipley Se., 3055 Colerain Ave., Cin- 
cinnati 25, 

hopes Co, 4901 W. Lawrence Ave., 


hicago 3 

Monarch niachine Tool Co., 27 Oak St., Sid- 
ney, Ohio. 

Morey Machinery Co., , 383 Lafayette St., 
New York, ¥, 


Nebel Machine Tool Co., 3401 Central Park- 
way, Cincinnati 25, Ohio. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


, Mass. 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 4 
Sidney ‘Machine Tool Corp. , Sidney, Ohio. 
Simmons Machine Tool orp., 1600 N. Broad- 
way, Albany, N. 
South Bend Lathe Works, , 425 E. Madison 
St., South Bend 
Springfield Mch. fy Co., Springfield, Ohio. 


LATHES, Gap 
Axelson Mfg. Co., P.O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 


Cincinnati Lathe & Tool Co., yo 3211 Dis- 
ney St., Oakley, 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

H.E.B. Machine Na Inc., 475 Fifth Ave., 
New York 17, N. 

LeBlond, R. K., Meh. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley oo 3055 Colerain. Ave., Cin- 
cinnati 25, Ohi 

ebel Machine Tool Co., 3401 Central Park- 

way, Cincinnati 25, Ohio. 


Seneca Falls Mch. Co., Seneca Falis, N. Y. 

Sidney Machine Tool Co., Sidney, Ohio. 

Springfield Mch. Tool Co. Spri afield, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHES, Gun 
Consolidated Mch. Tool nee Rochester, N. Y. 
LeBiond, K., Mch. Tool éo., Madison and 


Edwards Rds., 18, Ohi 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 


LATHES, Hollow Spindle 

Axelson Mis. Co., P.O. Box 15335, Vernon 
Sta., Los Angeles s. Calif. 

LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, Ohi 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo 

Lodge & Shipley ce. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

—— Bend Lethe. Works, Inc., 425 E. Madison 

, South Bend, Ind. 


and 


LATHES, Manufacturing Type 
Corp., 806 Emerson Ave., Syra- 


Lodge ‘& Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 


LATHES, Spinning 
Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


io. 
Ferracute Machine Cc., Bridgeton, N. J. 


LATHES, Toolroom 
See Lathes, Engine and Toolroom. 


LATHES, Turret 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Sharpe Mfg. Co., Providence, A I. 

Bullard Co., ‘Brewster St., Bridgeport 2, Conn. 


Cosa orp, "405 Lexington Ave., New York 17, 
N. 
1245 E. Washington Ave., 
Madison 10, Wis 


Hardinge Brothers, Inc., (Bench or Cabinet 
Mounting), 1418) College Ave., Elmira, N. Y. 


Gisnolt ‘Machine 


Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

LeBlond, R. x. Mch. Tool Co., —— and 


Edwards Rds., Cincinnati 18, Ohi 


Millholland, W. K., Mchry. ee 6402 West- 


field Blvd., Indianapolis 5, Ind. 
Morey Inc., ‘383 Lafayette St., 
New York, 


Orban, Kurt, se “Ine., 205 East 42nd St., 
New York a7, 

Potter & Johnston Co. ‘(Automatic), 1027 New- 
port Ave., Pawtucket, R. |. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mas 

Simmons ‘Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 

South Bend Lathe Works, 425 E. Madison St., 
South Bend, Ind. 

Springfield Mch. Tool Co., Ohio. 

Warner & Swasey Co., ‘5701 Carnegie Ave., 
Cleveland 3, Ohio. 


LATHES, Vertica! Turret 


American Steel Foundries, King Mch. Tool Div., 
ng Rd. and Tennessee Ave., Cincin- 


nati 
1700 Stratford Ave., Strat- 


Baird Machine Co., 
Bridgeport 2, Conn. 


ford, Con 
St., 
205 East 42nd St., 


Bullard Co. 


Orban, Kurt, 
New York 17, N. Y. 


LAYOUT FLUID 
Oykem Co., 2303 P. North 11th St., 


St. Louis 


LEVELS 


Bullard Co., Brewster i, Bridgeport 2, Conn. 
Lufkin Rule Co., Hess A ve. Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1, Conn. 
Starrett, The L. §., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


(Continued on page 388) 
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Pine-tree form at base of jet-engine bucket has a 
combination of convex and concave surfaces diffi 
cult to put into a grinding wheel without the Hog- 
lund Model-7B Dresser. 


Key to Accurate, Fast Contour Grinding... 
A HOGLUND Automatic or Manual Dresser 


| 
Automatic and electric-motor powered, the Moael 
7-B eliminates all skill in dressing. Two circular 
cams move the diamond across and into the wheel, 
providing a very compact unit. It is being used on 
the Thompson double-wheel bucket and blade 
grinder. 


Compressor-blade root formhas extremely close 
tolerances. A Model-32 Hoglund Dresser mounted 
on a Thompson Surface Grinder provided the hign 
degree of accuracy and perfect blending of radius 
and tangent needed. 


The hydraulic automatic Model-32 dresses in one 
continuous, smooth movement across the wheel. 
Diamond movement is reduced from the magnified 
contour template by inclined planes. —there is no 
pantagraph linkage. 


Three-inch-wide wheels can be handled by our 
newest model, the KB11-3 manual dresser. It will 
fit on any horizontal surface grinder—-and will 
dress any contour, no matter how complex, that 
can be entered by the diamond. 


For more information on products advertised, use Inquiry Card, page 247 


We make over 40 models, both special 
and regular, for surface, cylindrical and 
gear grinding machines. They all share 
four common features: (1) Pantograph 
linkage eliminated, usually by inclined 
planes. (2) Wheel dressed in one continu- 
ous operation. (3) Compactness and light 
weight. (4) A microscope fixture for pre- 
cise setting of the diamonds in their 
holders. 


Send us your blueprints and have us 
submit our recommendations. 


HOGLUND 


ENGINEERING & MANUFACTURING CO, 
Berkeley Heights New Jersey 
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65-ton La J Press 


Here's the new No. 6 press that 
gives you more value through fea- 
tures that insure efficiency and 
low production costs. 

The heavy, rigid frame holds 
deflection to a minimum for 
greater accuracy and longer die 
life. Extra depth of throat adds 
versatility. Replaceable bronze 
bushings for main and upper 
ram bushings. Buttress threads 
on ram screw and replaceable 
hard bronze ball seat. Roller bear- 
ings in flywheel or main gear and 
backshaft mountings. Long, preci- 
sion-scraped gibs maintain align- 
ment and accuracy. Air clutch 
available. Also made in back- 
geared model. 


SPECIFICATIONS 
Strokes per minute 85 
Ram stroke, standard . 4” 
Max. stroke (to order) z° 
Throat depth 13%" 
Die space, standard* 13” 
Special,* up to. . 19” 


*bed to ram, stroke down, adjust. up 


Contact our local distributor for 
complete information. Also, 16 
other O.B.I. models—6 to 80 ton 
capacities. Or, write for literature. 


PRESS 


CORPORATION 


1631 STERLING AVENUE 
ELKHART, INDIANA 
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LOCKNUTS 


Link-Belt Co. (For Positioning Bearings), 519 
N. Holmes Ave., Indianapolis 6, Ind. 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery Lubricants 
bee ae, Service Oil Co., 70 Pine St., New York, 
Houghton hg Co., 303 W. Lehigh Ave., 
Philadelphia, P 

Lubriplate Div., "Fake Bros. Co., 120 
Lockwood St., Newark 5, 

Shear- “Speee Chem. Prod. owe Michigan Tool 
0., 7125 E. McNichols Rd., Detroit 12, Mich. 

Sinclair Refining Co., 600° 5th Ave., New 


York, N. Y. 
Standard Oil Co. (Indiana), 910 S$. Michigan, 


Chicago, Ill. 

Stuart, A., Oil Co., Ltd., 2739 S. Troy St., 
Chicago 23, Ill. 

Sun Oil Co., 1608 Walnut St., Pa. 


Texas Co., 135 E. 42nd St., New York, 


LUBRICATING SYSTEMS 


Farvel Corp., 3249 E. 80th St., Cleveland, Ohio. 
Madison- Kipp Core. Madison, Wis. 

Norgren, C. A., Co., Inc., 3419 S. Elati St., 
Englewood, Colo. 
Onsrud Machine Works, , 3940 Palmer St., 

Chicago, Il. 
Rivett Lathe & Grinder, Inc., 
35, Mass. 


Brighton, Boston 


MACHINE KEYS 
Gillen, John, Co., Inc., 2540 S. 50th Ave., 
Cicero 50, Il. 


MACHINE PARTS, Special 


Gillen, John, Co., Inc., 2540 S. 50th Ave., 
Cicero 50, 


MACHINISTS’ SMALL TOOLS 
See Calipers, Hammers, 
Drills, Taps, Etc. 


Wrenches, 


MANDRELS 
See Arbors and Mandrels. 


MARKING MACHINES AND DEVICES 


Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit, Mich. 


MASKS, Painting 


Conforming Matrix Corp., 342 Toledo Factories 
Bidg., Toledo 2, Ohio. 


MEASURING MACHINES AND 
INSTRUMENTS, Precision 

Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 

Crane Parking Co., 1800 cate Ave., 

DoAll Co., 254 N. ‘Laurel Ave., Des Plaines, Il. 

Federal Products Corp., P.O. Box 1027, Provi- 
dence 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 

Hoffman Bearings Corp., Stamford, 
onn. 

Pratt & Whitney, West Hartford 1, Conn. 

Scherr, George, ee Inc., 200 Lafayette St., 
New York 2, 

Sheffield Corp., Sprin Dayton, Ohio. 

Starrett, The L. Co., Athol, Mass 

Taft-Peirce Mfg. 

Van Keuren Co., 176 Waltham ? Watertown, 
Boston, Mass. 


MEASURING WIRES, THREAD, 
SPLINE AND GEAR 


Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


METAL, Bearings 
See Bearings, Bronze, Babbitt, Etc., 
and Bushings, Brass, Bronze, Etc. 


METERS 
See Recording instruments. 


MICROMETERS 


Alina 401 Broadwa 
-, Co. (Dial), 


, New York 13, N. Y. 
altham 54, Mass. 
pe Mfg. Co., Providence, R. 1. 
DoAll Co., 254 | N. Laurel ‘Ave., Des Plaines, Ill. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass. 
Pratt & Whitney, West Hartford 1, Conn. 


Scherr, te Co., yee 200 Lafayette St., 
New York 12,.N 

Starrett, The L. Athol, Mass. 

Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 


MICROSCOPES, Toolmakers 


DoAil Co., 254 N. Laurel Ave., Des Plaines, Ili. 
Scherr, ne hy Co., Inc., 200 Lafayette St., 
New York 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., Cincinnati 
Machine Tool Corp., Rochester, 


Co., 515 W. Windsor Rd., 
4, 

Gorton, Co., 1110 W. 13th St., 
Racine, Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kempsmith Machine Co., 1819 S. 7Ist St., 
Milwaukee 14, Wis. 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lothe & Grinder, Inc., Brighton, Boston 


35, Mass. 

— i Mch. Tool Co., 2531 11th St., Rock- 
or 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 

Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 

be Norman Co., 3640 Main St., Springfield 7, 

ass, 


MILLING AND CENTERING MACHINES 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Jones & Lamson Mch. 160 
Clinton St., Springfield, V 

Mch. Tool Co., 3531 11th St., Rock- 
or 


MILLING MACHINES, Automatic 
— Milling Machine Co., Cincinnati, 
io. 

Consolidated Machine Tool Corp., Rochester, 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hirschmann a Carl, 30 Park Ave., Man- 
hasse 

Mch. Co., 2442 Douglas St., 
ockford, Ill 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, 

Kearney & Gerke Corp., Milwaukee, 

Ave., Detroit 23, Mich 

Pratt & aoe West Hartford 1, Conn. 


Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 
. §. Tool Co., Inc., 255 North 18th St., 


Ampere, N. J. 


MILLING MACHINES, Bench 
Co., 500 Green Rd., Cleveland 


, Ohio. 
Hardinge Bros., Inc. (Bench or Pedestal Type), 
1418 College Ave., Elmira, N. Y. 
Pratt & Whitney, West Hartford 1, Conn. 


MILLING MACHINES, Circular 
Continuous 
Consolidated Machine Tool Corp., Rochester, 


Davis & Thom mn on 6411 W. Burnham St., 
Milwaukee 

— Lucas Meh. Works, Front St. and Girard 
Ave., Phialdelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Peerless i Corp., 19449 Glendale Ave., 
Detroit 23, Mic 

Snyder Tool Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


(Continued on page 390) 
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NILES Vertical Boring Mills from 100” to 43’ 
are built to take the pressures and stresses of 
fast, deep cutting carbide tools...they combine 
extra ruggedness with super fine precision. 


HAMILTON DIVISION, HAMILTON, OHIO 


: 
vertical: Mins 
DIE JODS Tdstet 
13 
BALDWIN- 
: 
HAMILTON 
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MILLING MACHINES, Duplex 


Milling Machine Co., Cincinnati, 

10 

Consolidated Machine Tool Corp., Rochester, 
N. ¥ 


Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Peerless Production Corp, 19449 Glendale 
Ave., Detroit 23, Mic 

Snyder ‘Tool & Engrg. B 3400 E. Lafayette, 
Detroit 7, Mich 

Sundstrand’ Mch. Tool Co,, 2531 ith St., 
Rockford, Il. 

U. S. Toof Co., Inc., 255 North 18th St., 
Ampere, N. J. 


MILLING MACHINES, Hand 
Barker Engrg. Co., 500 Green Rd., Cleveland 
, Ohio. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

U. §. Tool Co., Inc., 255 North 18th St., 
Ampere, N. 

Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 


MILLING MACHINES, Horizontal, Plain 


and Universal 
Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., Cincinnati, 


Ohio. 
Consolidated Machine Tool Corp., Rochester, 
N. Y 


Cosa Corp., 405 Lexington Ave., New York 17. 

Fray Machine Tool Co., 151 W. Windsor Rd., 
Glendale 4, Calif. 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine Wis. 

Greaves Mch, Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, 

Kearney & Trecker Corp. , Milwaukee, Wis 

Milwaukee 14, 

Orban, Kurt, Co., hog 205 East 42nd St., New 
York 

Pratt & Whitney, West Hartford 1, Conn. 

Shek jon Machine Co., 4240-4258 N. Knox 
Ave., Chicago 41, 

Simmons Mch. Tool!’ 1600 N. Broadway, 
Albany, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 74 Mich. 

Sundstrand Mch. Tool Co., 2531 IJIth St., 
Rockford, Wl. 

Van Norman Co., 3640 Main St., Springfield 7, 
Ma 


MILLING MACHINES, Lincoln Type 


Brown & Sharpe Mfg. Co., Providence I, 
Sundstrand Mch. Tool 253) 
Rockford, Ill. 


MILLING MACHINES, Planer Type 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn or and Penn. 
RR Evanston, Cincinnati hio 

Ingersoll Milling Mch. Co., 44a9 Douglas St., 
ockford, Ill 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Pratt & Whitney, West Hartford c; Conn 


MILLING MACHINES, Profile 


Cincinnati Milling Machine Co., Cincinnati, 
Ohio. 

Cosa Corp., 405 Lexington Ave., New York 17, 
N 


Ex 1200 Oakman Blvd., Detroit 
32, Mich 

Frew Mochine Co., 121 East Luray St., Phila- 
delphia 9 Pa 

Gorton, Mch, Co., 1110 W. 13th St., 


Inc., 205 East 42nd St., 
New York V7, Y 


Pratt & Whitney, West Hartford 1, Conn. 
Sundstrand Mch. Tool Co., 2531 St., 
Rockford, I. 


MILLING MACHINES, Ram Type 
Universal 


Fray Machine Phy Co., 515 W. Windsor Rd., 
ref lendale 4, 
ven Norman ‘Ss 3640 Main St., Springfield 7, 
ass. 
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MILLING MACHINES, Turret Type 


Bridgeport Machines, Inc., Linley Ave., Bridge- 
port, Conn. 


MILLING MACHINES, Vertical 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Cincinnati Milling Machine Co., Cincninati, 
io. 
Consolidated Mch. Tool con Rochester, N. Y. 
Ekstrom, Carlson & Co., 437 Railroad Ave., 
Rockford, ih. 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 
Kearney & Trecker Corp., Milwaukee, Wis. 
Orban, Kurt, Fo, pa 205 East 42nd St., 
New York 17, 
Pratt & Whitney, wast Hartford 1, Conn 
Snyder Tool & Co., 3400 Catevette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, III 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools. 


MOLD AND DIE COPYING MACHINES 

Cosa * ~ New York 17. 

Gorton, 1110 W. 13th 
Wis.” 

Pratt & Whitney, West Hartford 1, Conn. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 


MOLDING MACHINES, Plastic 

American Steel Foundries, Elmes Engrg. Div., 
a, Rd. and Tennessee Ave., Cincin- 
nat 

Hennitin Corp., 1101 S. Kilbourn Ave., Chicago, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Rockford Machine Tool Co., 2500 Kiswaukee 
St., Rockford, III. 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, Js 


MOTORS, Electric 

Delco Products Div., Sonera Motors Corp., 
321 E. First St., Dayton, O hio. 

General Electric Co., Schenectady, N. Y. 

Howell Electric Motor fo., Howell, Mich. 

Reliance Electric & Engra. Co., 1074 Ivanhoe 
Rd., Cleveland 10, 


MOTORS, Hydraulic 


Gerotor May Corp., Oliver St. and Maryland 
Ave., Baltimore, Md. 
Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


1s. 
Sundstrand Machine Tool Co., 2531 IIth St., 
Rockford, III 


MULTIPLE-SLIDE FORMING MACHINES 


U. §S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


NIBBLING MACHINES 


Campbell Machine Div., American Chain & 
Cable Co., Inc., 929 Connecticut Ave., 
Bridgeport, Conn. 


HIBBLING MACHINES, Nickel 


International Nickel Co., Inc., 67 Wall St., 
New York, N. 
Wales-Strippet Corp., N. Tonawanda, N. Y. 


NIPPLE THREADING MACHINERY 
Landis Machine Co., Inc., Waynesboro, Pa. 


NUT MAKING MACHINERY 
Nationa! Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, 
(Continued on page 392) 


the Keller office neat you,” 


KELLER TOOL. co.. 
Grand Haven, Mich, 


For more information on products advertised, use Inquiry Card, page 247 
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a completely automaric, self-contained, 


poRTABLE drilling unit with advantages you expect 


only in expensive machine tools 


THE NEW SERIES 92A 
KELLER ‘AIRFEEDRILL” 


locks to any jig or fixture, and drills accu- 
rately. Stationary mounting brackets available 
—operates automatically through the com- 
plete drilling cycle—advances, drills, retracts, 
shuts off—at a single pressure of the control 
valve 


—handles peck drilling and skip drilling 


_ oe —gives complete control over motor speed 
Peck drilling four 8 
deep holes in a drilling speed, torque, rate of advance, and 
magnesium casting depth of hole 


It has these operating features: 


SENSING TYPE RAPID ADVANCE brings the drill 
point quickly to the work, then drops instantly to the 
drilling rate. 


TORQUE CONTROL causes automatic retraction as 
often as necessary to clear chips during peck drilling. It also 
protects drills and indicates when they need sharpening. 


FEED CONTR OLpermits adjustment to varying drilling 
conditions, as well as the material being drilled. 


VARIABLE SPEED MOTOR controlled by throttle valve 
... Shuts off automatically at end of drilling cycle. 


These and other features mean that you can 
tool up for a few hundred dollars .. . instead 
of thousands. Send for Catalog Section 92 which 
fully describes and illustrates this remarkable 


Lightweight and compact— 


ideal for use in portable or 
stationary applications 


KELLER 


SERIES 92A 


KELLER TOOL COMPANY, 1307 Fulton St., Grand Haven, Mich. 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May 1954—391 
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Product Directory 


NOW STANDARDIZED for 
DRILLING, REAMING, TAPPING 


9 sizes — 
5 combinations per size — for 
hole patterns 3" through 15"' dia. 


Standardization makes for quick de- 
livery and attractive price. Only a few 
minor parts need be made. Speed up 
machining operations. The operator 
merely feeds the parts — the Zagar 
Self-clamping Drill Jig does the rest. 
Zagar drill jigs are now “off the shelf”. 


Zagar drill jigs can be used in con- 
junction with Zagar gearless multiple- 
spindle drill heads to ream, drill, and 
tap on standard drill presses and tap- 
ping machines. Or, Zagar can quickly 
supply the complete “package” unit. 


Write for Engineering Manual ‘‘M-5"’. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD., CLEVELAND 23, O. 


TOOLS For 
INDUSTRY 
and SPECIAL MACHINERY 
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NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting 
Equipment, 


NUT TAPPERS 
See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wing and Cap 


Chicago Screw Co., Bellwood, Ill. 

Parker-Kalon Div., General American Transpor- 
tation Corp., 200 Varick St., New York, N. Y. 

Republic Steel Corp., (Union Drawn Steel Div.), 
Republic Bidg., Cleveland 1, Ohio 

Union Drawn Reel Co., Div., Republic Steel 
Corp., Massillon, Ohio. 


NUTS, Self-locking 
op Nut Co., 310 S. Michigan Ave., Chicago 4, 


NUTS, Thumb or Wing and Cap 


Allmetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y, (Stainless Steel only) 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Republic Steel Bolt Div., Re- 
public Bl , Cleveland 

& Co., 400 St., Buffalo 


OIL CUPS 


Gits Bros. Mfg. Co. 


, 1846-62 Kilbourn Ave., 
Chicago, III. 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL GROOVERS 


Fischer Machine Co., 310 No. 11th St., Phila- 
deiphia, Pa. 

Wicaco Machine Co., Stenton Ave. and Louden 
St., Philadelphia, Pa. 


OIL-HOLE COVERS 


Gits Bros. Mfg. Co., 


1846-62 Kilbourn Ave., 
Chicago, Il. 


OIL SEALS 
Crane Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis 

Norgren, C. A. Co., Inc., 3419 S. Elati Bt. 
Englewood, Colo. 


OILS, Cutting 
See Cutting and Grinding Fluids. 


OILS, Lubricating 
Cities Jorvice Oil Co., 70 Pine St., New York, 


Houghton & Co., E. F., 303 W. Lehigh Ave, 


Philadelphia, Pa 
Sinclair Refining Co., 600 5th Ave., New 


York 

Standard Oil Co., (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia, Pa. 

Texas Co., 135 E. 42nd St., "New York, N. Y. 


OILS, Quenching and Tempering 
Ciies J Service Qil Co., 70 Pine St., New York, 


Houghton & Co., E. F., 303 W. Lehigh Ave., 


Philadelphia, Pa. 
Sinclair Refining Co., 600 Sth Ave., New 


York. 

Standard Oil Co., (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Ill 


OILS, Soluble 
See Compounds, Cutting, Grinding, 
Metal Drawing, Etc. 


OPTICAL FLATS 


Crane Packing Co., 1800 Cuyler Ave., Chicago. 
Scherr, George, Co., Inc., 200 Lafayette 5St., 
New York 12, N. Y. 


ORDNANCE MACHINES, Spelial 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Rehnberg- yacebeoe Mfg. Co., 2135 Kiswaukee 


St., Rockford, 
Peerless adunen Corp., 19449 Glendale 


Ave., Detroit 23, Mich. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 
Crane Packing Co., 1800 Chicago 


Garlock Co. we hich A 
ehig ve., 


Houghton & C 
Div. H. K. Porter Co., 


Watson-Stillman 
Inc., Roselle, N. 


PAINTING Spray 


Lowe Bros. Co., Da Ohio 
Ransburg Electro- seer Men Corp., 1234 Barth, 
Indianapolis 7, Ind. 


PARALLELS 


Brown & ad Mfg. Co., Providence, R. 
Saginaw, 


Walker, O. S., Co., Ine., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 


Boston 3200 Main St., North 
uinc 

“Belt Co., Holmes Ave., Indianapo- 
is nd 

Norma-Hoffman Bearings Corp., Stamford, 


onn. 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, BRASS AND COPPER 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, 
Co., Inc., 205 East 


Revere Copper ‘a Bross Inc., 230 Park Ave., 
New York, N. 


PIPE STEEL 


Alleghany Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Orban, Kurt, Co. ‘nc., 205 fast 42nd St., 
New York ‘17, N. Y 

Steel Republic Bidg., Cleveland 


Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
Wis Chicago 18, ‘Ul. 

United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE oe AND CUTTING 
MACHINES 
Landis Machine Co., Inc., Waynesboro, Pa. 


PIPE TONGS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., 
Co., 400 Vuican St., Buffalo 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
at Fg & Lewis Machine Tool Co., Fond du 
ac, 
Gray, G. x. Co., Woodburn o. and Penn 
R. Evanston. Cincinnati, Ohi 
Northwestern T Tool & Engrg. Co., 417 Hollier, 
on io 
ord Machine Tool Co., 2500 Kishwaukee 
Rockford, Ill 
Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves, Detroit, Mich. 
(Continued on page 394) 


For more information on products advertised, use Inquiry Card, page 247 
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Product Directory 


SKINNER 


WORK DRIVERS 


Half a turn 


does the clamping 


SAFE 
e POWERFUL 
EASY TO OPERATE 


The Best for Turning on Centers 
+GF+ Work Drivers drive smooth 
or rough bars and forgings located 
on centers. Jaws are easily reversed 
to accommodate direction of spindle 
rotation, 

NOTE WIDE RANGES! 
Type 36 to We" 
Type 60 ee Ae to 2%" 
Type 140 ......... to 
Type 200........ to 


Write Skinner or your nearest Skinner 
distributor for illustrated folder. 


\NNV 


QUALITY 


SKINNER 


CHUCK COMPANY 


206 Edgewood Avenue, New Britain, Conn. 


THE CREST 
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PLANERS, Double Housing and Opznside 
Lima-Hamilton Corp., Philadeiphia 42, 


Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. €., Cleveland, Ohio (Plate). 

Consolidated’ Mch. Tool Corp. (Incl. Plate, 
Rotary and Crank Types), Rochester, N. Y. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R. R., Evanston, Cincinnati, Ohio 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill 


PLATE ROLLS 


Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
iv., Hamilton, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Cleveland Punch & Shear Works Co., 3917 St 
Clair Ave., N. E., Cleveland, Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Ryerson, Joseph T., & Sor, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 


PLATES, Surface 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Challenge Machinery Co., Grand Haven, Mich. 
Delta Power Tool Div., Rockwell Mfg. Go., 
614G N. Lexington Ave., Pittsburgh 8, Pa 
DoAll Co., 254 N. Laurel Ave., Des Plaines, WM. 
Pratt & Whitney Div., West Hartford ; Conn. 
Scherr, George, Co., ‘inc., 200 Lafayette a. 
New York Y. 
oo Peirce Mfg. Co., Woonsocket, R. |. 
S. Tool Co., Inc., 255 North 18th St., 


pere, N. J. 
Vinco Corp., 9113 Schaefer Highway, Detroit 
28, Mich. 


PNEUMATIC EQUIPMENT 
wey E. W., 1375 Raff Rd., S$. W., Canton, 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hannifin Corp., 1101 S. Kilbourn Pein Chicago. 

Ingersoll-Rand Co., Phillipsbur: 

Lehigh Foundries, Inc., Lehigh Dr., 
Easton, Pa. 

Logansport Machine Co., Inc., 810 Center Ave., 
ogansport, Ind 

Mead Specialties Ke., 4114 North Knox Ave., 
Chicago 41, Ill 

Norgren, C. A., Co., inc., 3419 
Englewood, Colo. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, III 

Thor Power Tool Co., Aurora, Ill. 


POLISHING LATHES AND MACHINES 
ae? & Decker Mfg. Co., Penna. Ave., Towson, 


Gardner Machine Co., (Div. fends Tool Co.), 
414 E. Gardner St., ‘Beloit, W 

Hammond Machinery Builders, Ine, 1600 Doug- 
las Ave., Kalamazoo 54, 

Co., 1201 W. ‘St, Cleveland 2, 

10. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N 

Millers Falls Co., Greenfield, Mass 

Sundstrand Machine Tool Co., 2531 lIth St., 
Rockford, 


POLISHING TOOLS, Portable 

Jarvis, Charles L., Co., Middletown, Conn. 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


POWER UNITS, Hydraulic 


See Hydraulic Power Units or 
Tool Heads 


PRESSES, Air 
Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 


PRESSES, Arbor 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio 

Dake ‘Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N 

Logansport Machine Co., Inc., 810 Center Ave., 
ogansport, Ind 

Tomkins-Johnson Co., 614 No. Mechanic St., 
Jackson, Mich. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N 

Wilson, K. R., 215 Main St., Buffalo, N. Y. 


PRESSES, Broaching 
American ream & Mch. Co., Ann Arbor, Mich 


Bliss Co., , E. W., 1375 Raff Rd., S. W., Canton, 
Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit 13, Mich. 


Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 

Ferracute Machine Co., Bridgeton, N. J. 

aa ~ Erie Engrg. Co., Kenmore Station, Buf- 
alo, 

Lapointe "Machine Tool Co., 34 Tower St., 
Hudson, Mass. 

ee Co., 1560 W. Pierce St., Milwaukee 4, 


is. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Extrusion 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati. 

Bliss Co., E. W., 1375 Raff Rd., S. W., Can- 
ton, Ohio. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St. York, Pa 

Hymeute Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Co., Kenmore Station, Buf- 
falco, N. Y. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


PRESSES, Foot 
he Se, E. W., 1375 Raff Rd., S. W., Canton, 


Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Ferracute Machine Co., Bridgeton, N 

Niagara Machine & Tool Works, 683 ‘Northland 
Ave., Buffalo, N. Y. 


PRESSES, Forging 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennesse Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, 

Bethlehem Co., Bethiehm, 

Bliss Co., E. , 1375 Raff Rd., S. W., Canton, 


Ohio. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Punch . Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Dake Engine yg 604 Seventh St., Grand 
aven. Mich. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 

Ferracute Machine Co., Bridgeton, N. J. 

Mfg. ‘Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. 

Morgan Engrg. Co., Alliance, Ohio. 

National Mchry. Co., Greenfield and Stanton 
Sts., Tiffin, Ohio. 

Niagara Machine & a Works, 683 Northland 
Ave., Buffalo, N. 

Verson Allsteel Press ee 93rd St. and S. Ken- 
wood Ave., Chicago, | 

Watson-Stillman a Div. H. K. Porter Co., 
Inc., 

Wilson, ‘ ‘hs Main St., Buffalo, N. Y. 

Zeh & ubetidesen Co., 182 Vanderpool St., 
Newark, N. J. 


PRESSES Hydraulic 


American Broach & Mch. Co., Ann Arbor, Mich. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, III. 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Philadelphia 42, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 

i, E. W., 1375 Raff Rd., S. W., Canton 

io. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Clearing Machine Corp., 6499 W. 65th St. 
Chicago 38, Ill. 

Clifton Hydraulic Press Co., Clifton, N. J. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mic 

Denison Engrg. ‘Co., 1160 Dublin St., Columbus 
16, Ohio. 


Erie ney Co., Erie, Pa. 
Farquhar, B., Div. Oliver Corp., 142 North 
Duke York, a. 


(Continued on page 396) 
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Seven of these bolts hold 3500 H.P. reciprocating engine— 
world’s largest—to wings of modern airliner. 


With every type of threading equipment available, the National 
Automatic Products Company of Berlin, Conn., selected Hanson- 
Whitney Hydraulic Thread Millers to produce this critical threaded 
part. Thread concentricity must be within 0.002” of the entire bolt 
length, with pitch diameter tolerance held to 0.0015". Part hardness 
is Rockwell 34-38, C scale. 

Throughout a long term production program, more than 33 of these 
bolts are produced satisfactorily every hour on the H-W Thread 
Millers. Result—drastically reduced operating time, lowered costs 
and improved quality. 

Write for information on the complete line of Hanson-Whitney 
Thread Millers and for the name of your nearest distributor. 


HANSON-WHITNEY COMPANY 


Division of Whitney Chain Company, Hartford 2, Connecticut, U.S. A. 
7365 


For more information on products advertised, use Inquiry Card, page 247 MACHINERY May, 1954—395 
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SPECIFY 


Challenge 


LAYOUT SURFACE PLATE 


Precision-built for tool and machine in- 
dustries, Challenge Equipment comprises 
a selection of time-saving devices for lay- 
out, inspection, checking, lapping, weld- 
ing and assembly operations. Included in 
this line are Layout Surface Plates... 
Clamp Edge Layout Plates . . . Reading 
Tables... 
Checking 


SEMI-STEEL SURFACE PLATE Tables . . 
Welding Tables... 


Lapping Plates... . 
Surface Plate Equipment 
Check the 


Surface Plates... 
. Bench Plates and Blocks. 
coupon below for complete information on 


any or all products. 719 


TRADE-MARK 


THE CHALLENGE MACHINERY CO. 


Office, Factories and Show Room: 
GRAND HAVEN, MICHIGAN 


Send details as checked below: 


Layout Surface Plates Work Benches 
(J Surface Plate Equip. () Utility Bench 

Complete Catalog Welding Tables 
Name 
Firm Name 


Street 


Product Directory 
Farrel- Co., Inc,, 25 Main St., 
Ansonia 
To 5. Kilbourn Ave., Chicago, 
itl 
Press Co., 300 Lincoin Ave., 
Mt i 
Lake Erie Engrg. , Kenmore Station, Buf- 
falo, N. Y 
Lapointe Machine Tool Co., 34 Tower St., Hud- 
son, Mass. 
Morgan Engrg. Co., Alliance, Ohio 
Niagara Machine & ‘Tool Works, 683 Northland 
Ave., Buffalo, 
Oilgear Co., 1360" W. Pierce 
is. 
Turner 0 Inc., 2625 Hilton Rd., Ferndale 
Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, il. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Buffalo, N. Y. 


Milwaukee 4, 


Inc., Roselle, N. J. 
Wilson, K. R., 215 Main St., 


PRESSES, Pneumatic 
Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill 


PRESSES, Screw 


Biiss Co., E. W., 1375 Raff Rd., S. W., Canton, 
io 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Ferracute Machine Co., Bridgeton, N. J. 

Niagara Machine & Tool orks, 683 North- 
land Ave., Buffalo, N. Y. 

Zeh & Hahnemann Co., 182 Vanderpool St., 
Newark, 


PRESSES, Sheet Metal Working 

Allen, Alva F., Box 426, Clinton, Mo. (Bench) 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Lima-Hamilton 
Div., Philadelphia 42, 


Bliss Co., E. W., 1375 Raft Rd., S. W., Canton, 
Ohio 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati aper Co., Elam and Garrard 
Aves., Cincinnati, Ohio. 


Clearing Machine Corp., 6499 W. 65th St., 


Chicago 38, Ill. 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y 


Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 
Danly Machine Specialties, Inc., 2107 S$. 52nd 


Ave., Chicago 50, 
Dreis & Krump Mfg. Co., 

Chicago 36, Ill 
Espen-Lucas Machine Works, 

Girard Ave., Philadelphia, 
Famco Machine Co., 3134 bneriden Rd., Ken- 


142 North 


7416 Loomis Blvd., 
St., and 


Farquhar, A. B., Div., Oliver Corp., 
Duke St., 

Ferracute Machine Co.. Bridgeton, N. J. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 

Johnson Mch. & Press Corp., 620 W. 
Ave., Elkhart, tnd. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. 

L & J Press Corp., Elkhart, Ind 

Minster Machine Co., Minster, Ohio. 

Niagara Machine & Tool Works, 683 Northland 
Ave., Buffalo, 

Sales Service Mch. Tool Co., 2363 University 
Ave., St. Paul, Minn 

Verson Allsteel Press Co., 93rd St. and S. Ken- 


Indiana 


wood Ave., Chicago, 
Wales-Strippit Corp., N. Tonawanda, N. Y. 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 
Wilson, K. R., 215 Main St., Buffalo, N. Y. 


Zeh & Hahnemann Co., 182 Vanderopol St., 


Newark, N. J. 


PRESSES, Straightening 
American Steel Foundries, Elmes Engrg. Div., 


Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Anderson Bros., Mfg. Co., 1910 Kishwaukee St., 
Rockford, 


Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Philadelphia 42, Pa. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dake Engine Co., 604 Seventh St., Grand 


Oliver Corp, 142 North 


City State 
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Farquhar, A. 
Duke VYark 


Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 


c 
Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
t. Gilead, Ohio. 
Engrg. Co., Alliance, Ohio 


Nie ara Machine Tool Works, (Hydraulic) 
683 Northland Ave., Buffalo, ° 
Oilgear Co., 1560 W. Pierce a, 4, 


is. 
Springfield Mch. Tool Co., pornened, Ohio. 
Watson-Stillman Co., Div. H. K. Porter Co., 


Inc., Roselle, J. 
Wilson, Ke 215 Main St., Buffalo, N. Y. 


PROFILE—TRACING ATTACHMENTS 


Lehigh Foundries, Inc., 1500 Lehigh ODr., 
Easton, Pa., (Lathe). 


PROFILING MACHINES 


Mch. Tool Corp., Rochester, N. Y. 
Coss Corp. 405 Lexington Ave., New York 17, 


Corp., 1200 Oakman Bivd., Detroit 
32,M 


, Mich. 
Frew Machine Co., 121 East Luray St., Phila- 
1110 W. 13th 


delphia 20, Pa. 
Gorton, George, Machine Co., 
St., Racine, Wis. 
Morey eewrery Co., Inc., 383 Lafayette St., 
New York, 
Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, III. 
Pratt & hitney, West Hartford 1, Conn. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


PULLEYS 
Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 


PULLEYS, Friction Clutch 
Brown & Sharpe Mfg. Co., Providence, R. 1. 


PUMPS, Coolant, Lubricant and Oil 


Brown & Sharpe Mfg. Co., Providence, R 
Delta Power Tool Div., Rockwell Mfg. Co., 520 


E. Vienna Ave., Milwaukee, Wis. 

Ingersoll-Rand Co., Phillipsburg, N. 

Logansport Machine Co., Inc., 8 0 Sakae Ave., 

Logansport, Ind. 

Ruthman aera Co., 1809 Reading Rd., 

Cincinnati 12, Ohio. 

Sier-Bath Gear “sont Co., Inc., 9248 Hudson 

Bivd., North Bergen, N. 

i Bend Lathe Works, Inc., 425 E. Madison 
South Bend, Ind. 

Johnson Co., Jackson, Mich. 

Visors, Inc., 1402 Oakman ‘Blvd., Detroit, 

ich 
Viking Pump Co., Cedar Falls, lowa. 


PUMPS, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 


Pad and Tennessee Ave., Cincin- 
nati, 
Baldwin Corp., Philadelphia 42, 


Rockford, Ill. 
Bethlehem Bethlehem, Pa. 

Brown & Sharpe was. Co., Providence, R. 
Chambersburg Engrg. Co., Chambersburg, on. 
Denison Engrg. Co., 1160 Dublin St., Columbus 


Gerotor Ma Corp., Oliver St. and Maryland 
300 Lincoln Ave., 


Barnes, John S com. 


Ave., Baltimore, 
Hydraulic Press Mfg. Co., 
Mt. Gilead, Ohio 
Ingersoll- Rand Co, Phillipsburg 
Lapointe — Tool Co., 34 St., Hud- 


son, 
Oilgear on “1560 W. Pierce St., Milwaukee 4, 
Sier- Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. i 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 
— Inc., 1402 Oakman Blivd., Detroit, 
Viking Pump Co., Cedar Falls, lowa. 
9113 Schaefer Highway, Detroit 
Watson- , Co., Div. H. K. Porter Co., 
inc., Roselle, N. I 


PUMPS, Pneumatic 

Chicago Pneumatic Tool Co., 6 E. 
New York, N. Y. 

Ingersoll- Rand Co., ee N. J. 

Thor Power Tool Co Aurora, | [. 


(Continued on page 398) 
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SMALL DRILLS. Typified by ‘“‘hand- 
fulof power” Heavy-Duty Hol- 
gun.* Ideal production tool. 
ceptional in ‘‘close-corner' drilling. 


SCREW DRIVERS . . . Drive any- 
thing from delicate screws to 
large nuts and bolts. Many 


models, positive and adjustable 
clutches. 


BENCH GRINDERS Three 
models, 6”—10” wheel diams., 14 
to 1 H.P., for sharpening, grind- 
ing, wire brushing, buffing. 


HAMMERS .. . Drive star drills, 
bull points, ete., in masonry 
other materials. Four models, +, 
to 2” hole-capacity in concrete. 


” 


VALVE SEAT GRINDERS... Famous 
“Vibro-Centric’* action puts a 
mirror finish on internal combus- 
tion engine valve seats in seconds. 


VALVE REFACERS . . . Speedily 
grind factory-accurate angle on 
valve faces. Also grind valve 
stems, tappets and rocker arms 
for exact clearance. 


LARGER DRILLS... 
Models and speeds to fit any job 
in capacities from to in 
steel, double in hardwood 


SANDERS .. . Drive abrasive 
discs, wire cup brushes, saucer 
grinding wheels, other attach- 
ments. Four models, 7” and 9” 
capacities. 


POLISHERS .. . Clean, polish, seal 
in one operation. Three models 
including unit with exclusive auto- 
matic polish feed. 


=, 
Z 


— 


PORTO-SHEARS* . . . For fast, ac- 
curate cutting of ferrous and non- 
ferrous sheet metal. Two models, 
12 & 16 gauge capacities in steel. 


PORTABLE GRINDERS .. | Bring 
the tool to heavy, bulky, hard-to- 
move work. Perfectly balanced. 
3”, 5” and 6” wheel diams. 


FACTORY SERVICE. . . A B&D 
extra! Nationwide company -oper 

ated branches within 24 hours of 
any customer provide fast, accu- 
rate service at reasonable cost! 


For more information on products advertised, use Inquiry Card, page 247 
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Black & Decker 
Cases for Comment 


Industry reports prove ... for increasing 
production ... speedier construction ... easier 
maintenance... at lower cost... it’s hard to beat 
Black & Decker Power. They find that in every 
B&D Portable Electric Tool they get just the 
right power to do the job. 


And they can be sure of getting this right 
power in B&D Drills, Screw Drivers, Saws, 
Grinders, etc., because Black & Decker custom 
builds its own motors. These motors, plus husky 
housings and precision parts, mean you get a 
tool that’s easy to work with and hard to hurt. 
In every B&D Tool you have a real time-, 
trouble-, money-, and manpower-saver. 


Want more information? Then ask around 
your industry ... your own shop. Call your 
B&D Distributor for demonstration. And write 
for your copy of the complete 1954 B&D catalog. 
Address: THE BLACK & DECKER MBG. CO., 
605 Pennsylvania Ave., Towson 4, Maryland. 


LEADING DISTRIBUTORS EVERYWHERE SELL 


PORTABLE ELECTRIC TOOLS 
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Product Directory 


PUMPS, Rotary 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Sier-Both Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J. 

Sundstrand Machine Co., 2531 St., 
Rockford, Ill. 

Thor Power Tool Co. Aurora, lil. 

1 Pump Co., 939 E. 95th St., Chicago, 19, 


bie Inc., 1402 Oakman Bivd., Detroit, 


Viking Pump Co., Cedar Falls, lowa 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc 


PUNCHES, Centering 
Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio 


PUNCHING MACHINERY 


Allen, Alva F., Box 426 Clinton, Mo. 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Cor Rochester, N. Y. 

Famco Machine Too! Co., Bisa Sheridan 


Kenosha, Wis. 

Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Corp., 1101 5S. Kilbourn Ave., Chi- 
cago, Ill 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Ryerson Joseph ; & Son, Inc., 2558 W. 16th 
St., Chicago Hl. 

Wales Strippit Cor , N. Tonawanda, 

Watson-Stillman Div. H. K. Co., 
Inc., Roselle, N 

Wiedemann achine Co., 4272 Wissahickon 
Ave., Philadelphia, Pa 


RACKS, Gear Cut 
Amgears, Inc., 6633 W. 65th St., Chicago 38, 


ih. 

Boston Gear Works, 3200 Main St., 
Quincy 71, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Gear Specialties, Inc., 5 W. Medill Ave., 
Chicago 47, il. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Massachusetts Gear & Tool Co., 36 Nassau St., 
Woburn, Mass 

Ohio Gear Co., 1333 €. 179th St., Cleveland, 


North 


Philadelphia Gear Works, Inc., Erie Ave. and 

G St., Philadelphia ve. 

Stahl! Gear & Mch. , 3901 Hamilton Ave., 
Cleveland 14, Oh io. 


REAMER HOLDERS 

Gairing og Co., 21225 Hoover Rd., Detroit 

Lipe- Rollway, Corp., 806 Emerson Ave., Syra- 
cuse 

PL Sy Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Scully- jones & Co., 1903 Rockwell St., Chicago 

Warner & Swasey Co., 8701 Carnegie Ave., 
Cleveland 3, Ohio. 


REAMERS 


Atrax Co., Newington, Conn 

— Colman Co., Rock and Montague, Rock- 
or 

Butterfield Div., Union Twist Drill Co., Derby 
ine 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 27, ‘Mich. 

Chicago-Latrobe Twist iDritt Works, 411 W. 
Ontario St., Chicago 

Cleveland Twist Dri ‘eo, 1242 E. 49th St., 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Firth 3113 Forbes St., Pitts- 


burgh 30, 
21225 Hoover Rd., 


Tool Detroit 
h. 
14400 Woodrow Wilson, 


, Mic 
Gorham Tool Co., 
Detroit, Mich 


SI... knows this sign 


stands for dangerous curves 


...and smart gear buyers 


THE CINCINNATI 


know this sign 


GEAR CO. 


stands for 


the best in custom gears. 


“Gears...Good Gears Only” 


e CINCINNATI 27, OHIO 


1954 


May, 
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Greenfield Tap & Die Corp., Greenfield, Mass. 
Haynes Stellite Co., Div. ‘Union Carbide & 
arbon Corp., 30 E. 42nd St., New York, 


N. Y. 
Keo Cutters, 19326 Woodward, Detroit, Mich. 
Corp., 806 Emerson Ave., Syra- 


Toot Corp., 1938 Thomas St., Mead- 
lle, 

shana Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich, 

Pratt & Whitney, West Hartford 1, Conn. 

Scully- Jones | & Co., 1903 Rockwell St., Chi- 
i 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 
Mich 

Taft-Peirce Mfg. Co., R. 1. 

Union Twist Drill Co., Athol 

Whitman & Barnes, 10600" Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


REAMERS, Adjustable 


Barber-Colman Co., Rock and Montague, Rock- 
ord, Ill. 

Carboloy Dept., General Electric Co. 
Roosevelt Park Annex, Detroit 32, M 

Cleveland Twist Drill Co., 1242 E. 


Cleveland, Ohio. 
Firth ot Inc., 3113 Forbes St., Pitts- 


burgh 30, 

Tool 21225 Hoover Rd., Detroit 
32, 

conan ‘Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 


Greenfield Tap & Die Corp., Greenfield, Mass. 

Matroehy Tool Corp., 1938 Thomas St., Mead- 
ville, Pa 

Pratt & Whitney, West Hartford 1, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, 

Union Twist Drill Co., Athol, Mass. 

Wesson Co., 1220 Woodward Heights Blvd, 
Ferndale, ‘Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


REAMERS, Taper Pin 

Oumrertigte Div., Union Twist Drill Co., 
Line, 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp. 

Kaufman Manufacturi 

Lipe- Corp., 80 
cuse, Ts 

National Nwist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Union Twist Drilf Co., Athol, Mass 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


Derby 


, Greenfield, Mass. 
Manitowoc, Wis. 
Ave., Syra- 


REAMING MACHINES 
Bornes Drill Co., 814 Chestnut St., Rockford, 


a... Machine Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 

Kaufman Manufacturing Co., Manitowoc, Wis. 

Pratt & Whitney, West Hartford 1, Conn. 

Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 


RECORDING INSTRUMENTS 
for Counting 


170 E. 131st St., Cleve- 


Acme Co., 
, Ohio. 


REELS, Stock, Standard and Automatic 


Inc., 255 North 18th St., 


Ampere, 


REFRACTORS, Heat-Treating Furnace 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


REGULATORS, Temperature 
General Electric Co., Schenectady, N. Y. 


REMOVERS, Jepen, Enamel, Etc. 
Oakite Products, Inc., 19 Rector St., New York, 


(Continued on page A00) 
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Product Directory 


RETAINING RINGS FOR BEARINGS, Etc. 


Nice Ball Bearing Co., Nicetown, Philadelphia, 
Pa 
Wades-Kohinoor, Inc 


, 4716 Austel Place, Long 
Island City 1, 


RHEOSTATS 


Allen-Bradley Co., 1326 §. 2nd St., Milwaukee, 
WwW 


is 
General Electric Co., Schenectady, N. Y. 


RIVET SETS 


Bethlehem Steel Co., Bethlehem, Pa 

Cleveland Punch & ‘Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Thor Power Tool Co., Aurora, Ill. 


RIVETERS, Hydraulic 


Bethlehem Steel Co., Bethlehem, Pa 

Chicago Pneumatic Tool Co., 6 E, 44th St., 
New York, 

Hanna Engineering Works, 1752 Elston Ave., 
Chicago, Ill. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 


Morgan Engrg. Co., Alliance, Ohio. 


RIVETERS, Pneumatic 


Chicago Pneumatic Tool Co., 
New York, N. Y. 

Grant Mfg. & Machine Co., 
Bridgeport 5, Conn 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 

, Chicago 18, Wh. 
Thor ‘Power Tool Co., 


6 E. 44th 
90 Silliman 


Aurora, Ill. 


RIVETING MACHINES 

Sutiee Forge Co., 490 Broadway, Buffalo, 
N. 

Grant Viato. & Co., 90 Silliman St., 
Bridgeport 5, Con : 

Hannifin Corp., roi 5. Kilbourn Ave., Chi- 


cago, Ill. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 


Detroit 7, Mich 
Tomkins-Johnson ‘Co., Jackson, Mich. 


RIVET MAKING MACHINES 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Oh io. 


RUBBER PRODUCTS 
Garlock Packing Co., Palmyra, N. Y. 


RULES, Steel 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Lufkin Rule Co., Hess Ave. ., Saginaw, Mich. 
Millers Falls Co., es Mass 
, 200 Lafayette St., 
N. 
Starrett, The L. "Ss. Co., hieie Mass. 


RUST PREVENTIVES 
Houghton, E. F., & Co., 303 W. Lehigh Ave., 


Philadelphia, ‘Pa. 
19 Rector St., New York, 


Products, Inc., 
Scherr, George, 200 Lafayette St., 


New York 12, 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment 


- and then one da 


the shop to Columbia SUPERDIE." 


| made my fortune by switching 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately | 
available through Sales Offices, Warehouses and [ 


Representatives in Principal Cities. 
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STEELS 


SANDERS 


Black & Decker Mfg. Co., 
Towson, 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

oo’ Power Tool Div., Rockwell Mfg. Co., 

614G N. Lexington Ave., Pittsburgh 8, Pa. 

-Rand ete Phillipsburgh, 

Jarvis, Charles L CO, Middletown, Conn. 

Keller Tool Co., rand Haven, Mich. 

Kindt-Collins Co., 12653 Elmwood Ave., Cleve- 
land 11, Ohio. 

Millers Falls Co., Greenfield, 

Sundstrand Machine Tool Co., “Vth St., 
Rockford, Ill. 

Thor Power Tool e., 


E. Penna Ave., 


Aurora, Ill. 


SAW BLADES, Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
oo Co., 254 Laurel Ave., 


Millers Falls Co., Greenfield Mass 

Simonds Saw & Steel Co., 470 Main ee 
burg, Mass. 

Starrett, The L. S. Co., Athol, Mass. 

Victor Saw Works, Inc., Middletown, N. Y. 


Des Plaines, 


Fitch- 


SAW SHARPENING MACHINES 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, 

Motch & Merryweather Mchry. Co., 
Bidg., Cleveland, Ohio. 

Scherr, George, 200 Lafayette 
New York 


Penton 


SAWING MACHINES, Circular 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
— aaa 405 Lexington Ave., New York 17, 


wary Power Tool Div., Rockwell Mfg. Co., 
4G _N. Lexington Ave., Pittsburgh 8, Pa. 
Dol Co., 254 Laurel Ave., Des Plaines, 


Espen-Lucas Machine Works, Front St., and 
irard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry. Co., 
Bidg., Cleveland, Ohio. 


Penton 


SAWING MACHINES, Friction 

oe Co., 254 Laurel Ave., Des Plaines, 

Ryerson Son, Inc., 2558 W. 16th 
Chicago Now 


Grand Rapids 2, Mich. 


SAWING MACHINES, Metal Cutting 
Band 
Armeeeee -Blum Mfg. Co., 5700 W. Blooming- 


dale Ave., Chicago, Ill. 
Delta Power Tool Div., Rockwell Mfg. 2. 
614G N. Lexington Ave., Pittsburgh 8, 
Co., 254 Laurel ve., Des 


nanié Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Grob Bros., Grafton, 

Rygreon Joseph T., & oo Inc., 2558 W. 16th 

Chicago 18, 

& Steel Co., 470 Main St., Fitch- 
burg, Ma 

Tannewitz Works, 315 Front St., N. W., Grand 
Rapids 2, Mich. 

Walker-Turner Div., 
South Ave., 


& Trecker Corp., 
Plainfield, as 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, III 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Orban, Kurt, 72 Inc., 205 East 42nd St., 


New York’ 
a Joseph T., & Son, Inc., 2558 W. 16th 
Chicago 
“Power Bol Co., Aurora, Ill. 
Victor Saw Works, {nc., Middletown, 


SAWS, Circular Metal Cutting 
Alina Corp., 401 Broadway, New York 13, 


N. Y. (Portable). 
Brown & Shar Mfg. Co., Providence, R. 1. 
Consolidated Mch. Tool Corp., Rochester, N.Y. 
— Co., 254 Laurel Ave., Des Plaines, 
Johnson Mfg. Co., Albion, Mich. 
Espen-Lucas Machine St. and 
Girard Ave., Philadelphia, P: 
Gorham Tool’ Co 0., 14400 Woodrow Wilson, 
Detroit, Mich, 


(Continued on page 402) 
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HIGH -SPEEU-EDGE 
ARMST RONG-BLUM 
MFG,CO CHICAGO USA 
) 


oo 
Experience Cannot Copied 


More than a quarter-century ago MARVEL invented and basically 
patented the MARVEL High-Speed-Edge Hack Saw Blade—the 
UNBREAKABLE blade that increased hack sawing efficiency many- 
fold. 

Every MARVEL Hack Saw Blade ever sold has been of that basic 
welded high-speed-edge construction, with constant improvements 
from year to year, as EXPERIENCE augmented the ‘‘know-how’’ .. . 


MARVEL is not “‘tied” to any single source of steel supply, and has 
always used the best high speed steels that became available from 
time to time as metallurgy progressed. When-as-and-if finer steels are 
developed—and are proven commercially practical for welded-edge 
hack saw blades—-MARVEL will use them, regardless of cost or 
source... 
There is only one genuine MARVEL High-Speed-Edge! All other 
*‘composite” or “‘welded-edge’’ hack saw blades are merely flattering 
attempts to imitate without the “know-how” of MARVEL 
EXPERIENCE ... 

, Insist upon genuine MARVEL High-Speed-Edge when buying hack 
saw blades—and be SAFE, for you can depend upon MARVEL. 

They have been ‘“‘tested’’, ‘‘pre-tested’’, and ‘‘re-tested’”’ by thousands 

of users for more than a quarter-century! 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. - Chicago 39,U.S.A. 
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WORLD’S LARGEST 
OIL HYDRAULIC PUMP 
USES LAMINATED 
SHIMS 


New Waterbury Tool size 
“300” pumps gain fast, 
accurate fit and easy 
service adjustments. 


The largest oil hydraulic high pressure 
pumps ever built presented a host of new 
engineering problems—but the old, famil- 
iar problems of fast accurate assembly 
and easy service adjustments were solved 
by the old familiar remedy . . . laminated 
shims! 


For laminated shims in steel, stainless 
steel, brass, aluminum and combinations 
of metals call us first! Forty years of shim 
engineering experience are at your serv- 


ice! Please write for further information 


and our new catalogue, yours without 
Heart of this huge 20-ton hydraulic pump cost or obligation. 
is the immense revolving assembly of 

angle plate, connecting rods and pistons. 
Tilting the angle plate permits rapid re- 
versing under heavy load. Both ends of 
the connecting rod bearings ~ at angle 
plate and pistons — are assembled and 
adjusted with Laminated Shims. Shown in 
large picture is angle plate being assem- 
bled, Smaller picture gives size of com- 
plete revolving assembly. Pumps will be 
used in Tube Reducing Machine being Simply P-E-E-L for adjustment. 
built by E. W. Bliss Co. for the Tube 

Reducing Corp. 


© LAMINATED o 
SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 
For Your Stamped Parts Requirements 


O COMPANY, INC. O 


3905 UNION STREET + GLENBROOK + CONNECTICUT 


Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

National Twist Drill & Too! Se & Winter 
Bros., & Co., Rochester, 

tow ‘Steel Main St., Fitch- 
urg, 

Tannewitz Works, 315 Front St., N. W., Grand 
Rapids 2, 

Union Twist Drill Co. lames Mass. 

Walker-Turner Div., & Necker Corp., 
900 North Ave., Plainfield, N. 


SAWS, Metal Cutting Band 


Armstrong-Bilum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
mar’ Power Tool Div., Rockwell Mfg. Co. 
4G _N. Lexington Ave., Pittsburgh 8, Pa. 
bol Co., 254 Laurel ve., Des Plaines, 


Johnson Mfg. Co. Albion. Mich. 

Ryerson, Joseph r., Son, Inc., 2558 W. 16th 
St., Chicago 18 

Simonds Saw & Steel ‘Co., 470 Main St., Fitch- 
burg, Mass. 

Starrett, The L. S., Co., Athol, “a. 

Tannewitz Works, 315 Front St., . W., Grand 
Rapids 2, Mich. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


SAWS, Portable Electric 


Back & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md 
Millers Falls Co., Greenfield, Ohio. 


SAWS, Screw Slotting 


= Co., Rock and Montague, Rock- 

or 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

National Twist Drill & — Co., & Winter Bros. 
Co., Rochester, Mic 

Simonds Saw & Steel a 470 Main St., Fitch- 
burg, Mass. 

Starrett, The L. S., Co., Athol, Mass. 

Union twist Drill Athol, Mass. 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
lew York, 

Ingersoll- Rand Co., ” Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 


Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, 

Errington ‘Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S. 

Ingersoll-Rand Co., Phillipsburg, 

Jarvis, Charles L., ‘Co., Middletown, Conn. 

Keller Tool Co., Grand’ Haven, Mich. 

Thor Power Tool Co., Aurora, Ill. 


SCREW MACHINE TOOLS 
AND EQUIPMENT 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Sharpe. Co., Providence, R. I. 

grown | Box 37, Harper Sta., 
Detroit 13, 

Gisholt Machine 1245 E. Washington Ave., 
Madison 10, 

Gorham Tool 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Millers Falls Co., Greenfield, M 

National Acme Co., 170 E. Isher St, Cleveland 

New Britain Mch. Co., New Britain- Gridley 
Mch. Div., New Britain, Conn 

Potter & Johnston Co., 1027 Newport Ave., 

L Tools, 1925 Bristol! St., Philadelphia 


40, Pa 
Reed Rolled —— Die Co., P. O. Box 350, 
Worcester 1, 
Warner & 5701 Carnegie Ave., 
Cleveland 3, Ohio 


(Continued on page 404) 
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J.J.Tourek Manufacturing Company 
CUT PER PART COSTS 43% 


A speciol purpose machine, consisting 
of three Rockwell Drill Units, designed 
to simultaneously drill three precision 
holes in a smoll stainless steel part at 
the J.J. Tourek Manufacturing Company. 
The operation cuts parts cost 43%, Preci- 
sion Rockwell Drill Units reduce time and 
motion in countless machining and 
assembly operations—can be 

in any tooling arrangement. 


with Rockwell* Air-Hudraulic Drill Units! 


When production requirements at J. J. Tourek 
Manufacturing Co., Chicago, demanded a 
machine to drill small parts much faster than 
the single drill method, design engineer Donald 
Moeller developed a simple machine around 
Rockwell Air-Hydraulic Drill Units. It achieved 
the needed production and cut per part cost by 
43°, on the complete size range of stainless 
steel parts. 

Says Mr. Moeller, ‘In the one year we’ve 
had our Rockwell Drill Units in two-shift 
production, their fast, reliable performance has 
exceeded our expectations. They’ve sped up 
production terrifically, reduced our costs and 
greatly increased drill life. Maintenance costs 
are so low we don’t bother to record them.” 


*Originally produced by Rockwell under the trade name “Delta.” 


The Rockwell Drill Unit is a hydraulically 
controlled, precision packaged power unit that 
provides positive automatic control of length 
of rapid approach, feed, and depth. Singly or in 
multiples, it can be electrically interlocked with 
other units or mechanisms, and can be op- 
erated by unskilled personnel with a minimum 
of training. The Rockwell Drill Unit has 
proven time and time again that it can save 
big money in drilling, tapping, counter-boring, 
and kindred operations. Jt can do it for you. 

Let your Authorized Sales Engineer discuss 
possibilities with you. He not only offers you 
engineering counsel, but can also demonstrate 
right in your plant. Send the coupon today 
for his name. 


x? 


Drill Unit Division, Rockwell Manufacturing 


614E North Lexington Avenue, Pittsburgh, Penna. 


C Please send name of nearest Authorized Sales 
Engineer. 


Ait-Hydraulie DRi LL U N ITS C1) Pleose send me latest Drill Unit Catalog. 
Company 


Another Product by Rockwell 


15 Drive Arrangements—from 3 to 5 hp. 


For more information on products advertised, use Inquiry Card, page 247 
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Product Directory 


land. 
Ottemiller, W. 
Standard Press 
Wicaco Mach 

Louden St., 


Cone Automat 


hasset, N. 


land, Ohio 
New ritain 


Cleveland 3, 


Bardons & Oli 


Madison 10, 
Orban, Kurt, 


35, Ma 
Simmons Mch, 
Albany 


Cleveland 3, 


SCREW MACHINE WORK 


Eastern Mch. Screw Comp, New Haven, Conn. 
Mueller Brass Co., Port 
National Acme Co., 170 E. 13lst St., Cleve- 


SCREW MACHINES, Automatic 
Single and Multipie Spindle 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Cosa Corp., 405 Lexington Ave., New York 17, 
Racine, Wis. 
Greenlee Bros, 
Aves., Rockford, Ill. 
Hirschmann Co. ‘Carl, 30 Park Ave., Man- 


National’ Co., 170 E. 13Ist St., Cleve- 


Mch. Div., New Britain, Conn 


Warner & Swasey Co., 5701 Carnegie Ave., 


SCREW MACHINES, Hand 


land 13, Ohio 
Brown & Sharp 
Gisholt 1245 E. Washington Ave., 


Hardinge Bros. 


Warner & 5701 Carnegie Ave., 


SCREW PLATES 


uron 35, Mich. Line, Vt 


Co., Mansfield, Mass. 
H., Co., York, Pa 
sed Steel Co., ‘Jenkintown, Pa 
ine Corp., ‘Stenton Ave., and 
Philadelphia, Pa. 


Machine, Etc. 
Allen Mite. Co., 133 Sheldon St., 
ic Mch. Co., “Inc. Windsor, Vt. Con 


ich 


Gorton, George, Mch, Co., 1110 W. 13th St., Alimetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 


& Co., 12th and Columbia only 
Chicaoo Screw Co., Bellwood, 


land, Ohio. 
Ottemiller, W. H., Co., York, Pa. 


Parker-Kalon Div., General’ American Trans- 


Mch. Co., New Britain-Gridley Corp., Varick St., 


Orban, Kurt, Co., Inc., 205 East 42nd St., Romane Steel corp now ng Nut Div., Republic 
New York 17, N.Y. Bidg., Clevelan 1,0 

Scherr, George, Co., Inc., 200 Lafayette St., Russell, Burdsall & Wad Bolt & — Co., 100 
New York 12, N. Y. Midland Ave., Port Chester, N. 


Ohio 
SCREWS, Self-tapping, Drive 


Allmetal Screw Products Co., Inc., 821 Stewart 
See also Lathes, Turret Ave., Garden City, N. Y. (Stainless Steel 


ver, Inc., Ft. W. 9th St., Cleve- onl 
e Mfg. Co., Providence, R. |. 


, 1418 College Ave., Elmira, SCREWS, Thumb 


a Inc., 205 East 42nd St., 


, Brighton, Boston only.) 
Northwestern Tool & Engrg. Co., 
Tool Corp., 1600 N. Broadway, Dayton, Ohio. 
portation Corp., 200 Varick St., 
Ohio 


Butterfield Div., Union Twist Drill Co., 
Card, S. W., Mfg. Co., Div. Union Twist Drill 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Pratt & Whitney, West Hartford 1, > 
Winter Bros. Co., Rochester, Mich. 


SCREWS, Cap, Set, Safety Set and 


Allied Products Corp., 12677 Burt Rd., Detroit 


Nationol Acme Co., 170 €. 


Standard Pressed Steel Co., cities, Pa. 


y.) 
Parker-Kalon Div., General American Trans- 
Corp., 200 Varick St., 


Allmetal Screw Products Co., Inc., 821 Stewart 
New York'17, v; Ave., Garden City, N. Y. (Stainless Steel 
Rivett & Inc 


Parker-Kalon Div., General American Trans- 


404—MAC 


ON YOUR 


RUTHMAN 
GUSHER 


COOLANT 
PUMPS 


Illustrated is an Abbey Etna Swa ¥ 
Machine, Series #154, equipped wit 
Ruthman Gusher Coolant Pump 


All Gusher Coolant Pumps are designed to give you better 
performance. You get split-second control of coolant flow 
from the instant the machine is turned on. 


Pre-lubricated heavy-duty ball bearings require no further 
lubrication. There is no packing or priming necessary. The 
electronically balanced rotating assembly reduces vibra- 
tion and lengthens the life of your Gusher Coolant Pump. 
Always specify Gusher Coolant Pumps. Write for catalog. 


tHe RUTH MAN\” MACHINERY CO 


1807 Reading Road fa 


HINERY, May, 1954 


Cincinnati 2, Ohio 


For more information on products advertised, use Inquiry Card, page 247 


Russell, Burdsoll & Ward Bolt & Nut Co 
100 Midiand Ave., Port Chester, N. Yr. 
bak J. H. & Co., 400 Vulcan St., Buttarc 


N.Y. 


SEALS AND RETAINERS, Oil or Grease 
om Packing Co., 1800 Cuyler Ave., Chicago 


Garlock Packing Co., Palmyra, N. Y. 
Gits Bros. Mfg. Co., 1846- 62 Kilbourn Ave., 
Chicago, Ill. 


SECOND-HAND MACHINERY, Etc. q 


Eastern Machiner 1006 Tennessee Ave., 
Cincinnati 22, 

Miles Machinery ‘Box 770 Saginaw, Mich. 

Morey Machinery Cs. Inc., 383 Lafayette St, 
New York, N. Y. 

Simmons Mch. Tool Corp., 1600 N. Broadway, d 
Albany, N. Y. 


SEPARATORS, Centrifugal 

De Laval Separator Co., Poughkeepsie, N. Y. 

The Sharples Corp., 2300 Westmoreland St., ‘ 
Philadelphia 40, Pa. 


SEPARATORS, Oil or Coolant 

Barnes Drill Co. (Magnetic), 814 Chestnut, 
Rockford, Ill. 

National Acme Co., 170 E. 131st St., Cleveland, 


Ohio. 
The Sharples Corp., 2300 Westmoreland St., 
Philadelphia 40, Pa. 


SHAFTING, Steel 


Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

De Laval Separator éo., Poughkeepsie, N. 

Republic Steel Corp., Union gin Steel Div., 
Republic Bidg. Cleveland 1 O 

Ryerson, Jos. Son, Inc., 2558" W. 16th St., 
Chicago 18 

Summerill Tu ol Co., Div. Columbia Steel & 
Shofting Co., P.O. Box 1557 Pittsburgh, 30, 
a. 


SHAFTS 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa 

Standard Pressed Steel Co., Jenkintown, Pa. 

Summerill Tubing Co., Div., Columbia Steel & 

pearing Co., P. O. Box 557, Pittsburgh 30, 
a. 


SHAFTS, Flexible 
Jarvis, Chas. L., Co., Middletown, Conn. 


SHAFTS, Ho!low-Bored 
Bethlehem Steel Co., Bethlehem, Pa. 


SHAFTS, Turned and Ground 


Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Stee! Co, Cumberland, Md 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa. 

Republic Steel Corp., Union ae Steel Div., 
Republic Bldg., Cleveland 1, Ohi ? 

Ryerson, Jos. T. '& Son, Inc., 2558 W. 16th St., 
Chicago 18, fll. 

Summerill Tubing Co., Div. Columbia Stee! & 
parting Co., P.O. Box 1557, Pittsburgh 30, 
a. 


SHAPER-PLANERS 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, I. 


SHAPERS 

American Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio. 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Hirschmann Co., Carl, 30 Park Ave., Man- 


hasset, N. Y. 
Onsrud Machine Works, Inc., 3940 Palmer St., 


Orban, Kurt, Co., Inc., 205 East 42nd St., 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockfora, tll. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 

Smith & Mills Shapers, Inc., Div. Hamilton- 
Thomas Corp., Hamilton, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


(Continued on page 408) 
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s ” a is pierced from solid billets 
of uniform steel. This is the 


Shelby and Sweeney 


@ The Sweeney POWERENCH is a rugged nut turning tool 
specifically designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications. 

Super tough equipment calls for super strong materials. 
That’s why Shelby Seamless Mechanical Tubing—in sizes 
from 11% in. O.D. to 55% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete uni- 
formity, and extreme dimensional accuracy of Shelby Seam- 
less make it the ideal mechanical tubing for the fabrication 
of such heavy-duty materials. Moreover, it is safe and work- 
able—possessing excellent machining and superior welding 
properties. 

Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diameters, 
wall thicknesses, various shapes and steel analyses. Call on 
our engineers for recommendations. They will be glad to 
make a study of your particular requirements and help you 
apply Shelby Seamless to your specifications. 


NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


All Shelby Seamless Tubing 


one manufacturing method 
that assures absolute uniform 
wall strength. 


SHELBY SEAMLESS MECHANICAL TUBING Us) 


4-1226 
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— 
SIMPLEX 3U 2-Way Hydraulic Feed Precision Boring Machine complete with — é 
‘two =4 SIMPLEX self contained automatically lubricated precision boring heads. 
ECISION BORING MACHINES © PLANER TYPE MILLING MACHINES” 


BORING MACHINE 


ch are bo 


draulically actuc 
head. 


clamped type work holding fix- — 


Product Directory 


SPECIAL METHODS PRODUCE 
SMALL QUANTITIES AT 
MINIMUM COST. 


When you need just a few pieces — 
when you're still in the experimental 
stage —then an economical, cooper- 
ative source of parts is important. 


Our Machine-Cut Method avoids 
custom die costs completely by use 
of special machinery which skill- 
fully fashions pilot quantities, 


Careful calculation determines the 
point at which labor costs warrant 
our Short Run Method, which uses 
simple contour dies and special pur- 


pose presses, 


Best of all, when you get into large 
quantities on the experimental part, 
our STAMPINGS Division is still 
your most economical producer, 
using our Production Method. Thus 
all three methods are at your dis- 
posal. And impartial choice of 
method saves money for you! 


STAMPINGS 
DIVISION 


© LAMINATED o 


O COMPANY, INC. O 


3905 Union Street, Glenbrook, Conn. 
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SHAPERS, Vertical 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Pratt & Whitney, West Hartford 1, Conn. 

Rockford Mch. Tool Co., 2500 Kishwaukee w., 

Rockford, Ill. 


SHAPES, Cold Drawn Steel 


Columbia Steel & Shafting Co., P.O. Box 1557, 
Pittsburgh 30, Pa. 
Summerill Tubing Co., Div. Columbia Steel & 
yt Co.,, P.O. Box 1557, Pittsburgh 30, 

a. 


SHAPES, Structural 

Bethlenem Steel Co., Bethlehem, Pa. 

U. S. Steel Corp. (Carnegie-Illinois Steel Corp. 
Div. Columbia ee Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHEARING MACHINERY 


Bethlehem Steel Co., Bethlehem, Pa. 
—- Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves, 
Cincinnati, Shio. 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Cleveland Punch £ Shear Works Co., 3917 St. 
Clair Ave., N. Cleveland, Ohio 

Consolidated “Tool Corp. Rochester, 

Ferracute Machine Co., Bri igeton, N. J. 

om Corp., 1101 §. Kilburn Ave., Chicago, 


Morgan Engrg. Co., Alliance, Ohio. 
oere Mch. & Tool Works, 683 Northland 
Buffalo, 
Jos. Son, Inc., 2558 W. 16th St., 
Chicago ia, 
Watson- Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


Yoder Co., 550 Walworth Ave., Cleveland, Ohio. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio. 


SHEARS, Rotary 
Oi, € E. W., Co., 1375 Raff Rd., S. W., Canton, 
10 

Brown & Sharpe Mfg. Co., Providence, 

Cleveland Punch & Shear Works Co., 3919 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N.Y. 

we Mch. & Tool Works, 683 Northland 

Buffalo, N. Y. 

Ryeresh. Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, til. 

Simonds Saw & Steel Co. (Knives), 470 Main 
St., Fitchburg 

Union Twist Drill Athol, Mass. 


SHEARS, Squaring 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Punch & Shear Works 3917 St. 
Clair Ave., N. E., Cleveland, 

Div., Lodge & Shipley Hamilton 

Consolidated Mch. Tool Con. Rochester, N. Y. 

Famco Machine Co., 31 34 Sheriden Rd., 
Kenosha, Wis. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Simonds Saw & Steel Co, (Blades), 470 Main 
St., Fitchburg, Mass. 


SHEET METALS 


Arsertoen Brass Co., 25 Broadway, New York 


Bethlehem Steel Co., Bethlehem, Pa. 
new sareny Zinc Co., 160 Front St., New York, 


Republic Steel Corp., Republic Bldg., Cleveland 


, Ohio, 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, tit. 

U. S. Steel Corp. (Carnegie-Iilinois Steel Corp. 
Div. Co., Div., Tennessee 
Coal, tron & R. R. Co., Div.), 436 7th Ave. 
Pittsburgh, ng 


SHEETS, tron and Steel 

Allegheny Ludlum Steel Corp., Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

os Steel Corp., Republic Bidg., Cleveland 


For more information on products advertised, use Inquiry Card, page 247 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, it. 

U. S. Steel Corp. (Carnegie-Illinois Steel Corp. 
Div., Columbia ae Co., Div., Tennessee 
Coal, lron & R. R. Co., Div.), 436 7th Ave. 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., 


Inc., Glenbrook, Conn. 


SLEEVES 

Beaver yor & Engineering Corp., = Roches- 
ter Rd., Box 429, Royal Oak, Mich 

Cleveland Twist Drill Co., 1242 £. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Haynes Stellite Div., Union ‘Carbide & Carbon 
orp., 30 E. 42nd “St., New York, N. Y. 

National Twist Drill & Tool Co., Rochester, 
Mich. 


Pratt & Whitney, ae | Hartford 1, Conn 

Scully-Jones & Co., 1903 Rockwell St, Chi- 
cago 8, Ill. 

Union Twist Drill Co., Athol, Mass. 


SLOTTING MACHINES 

Baker Bros., Inc., Station F, P. O. Box 101, 
Toledo 10, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Lapeer Co., 2000 “G” St., Wilmington 


Del 
martes Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, | 


SOCKETS 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Chicago- Latrobe Twist | Wks., 411 W. 
Ontario St., Chicago, 

Cleveland Twist Drill do:, 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 


ic 
Pratt & Whitney, ee | Hartford 1, Conn. 
Scully- — & Co., 1903 Rockwell St., Chi- 
cago 8, 
Union Brit Co., Athol, 
& Co., 400 St., Buffalo 


SPECIAL MACHINERY AND TOOLS 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


Ohio. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, 

Baker Bros., , Sta. F., P.O. Box 101, Toledo 


10, Ohio 
Boldwin- Lima-Hamilton Corp., Philadelphia 42, 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F. & John Co., 201 S. Water St. 
Rockford, ill. 

pringfield 7, Mass. 
ool & Engineering Co Korp.. 2850 Roches- 

ter Rd., Box 429, Roy Mich 
Bethlehem Steel Co., Pa. 
Bilgram Gear & Mch. Works, 1217-35 Spring 
Tandon St., Philadelphia, Pa. 
Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 
Blanchard Mch. Co., 64 State St. Cambridge, 


Mass. 
ote, = W. Co., 1375 Raff Rd., S. W., Canton, 


io. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Colonial Broach Co., P.O. Box 37, Harper Sta.. 
Detroit 13, Mich 

Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

———. James, Machine Co., Bridgeport 5, 

onn. 

Espen-Lucas Mch. Werks, Front St. and Girard 
Ave., Philadelphia, P 

Ex-Cell- -O Corp. 1260 Bivd., Detroit 


ine., 25 Mein 
Spring- 


156 Wason Ave., 


, Mich. 
Farrel-Birmingham Co., 
Ansonia, Conn. 
Fellows Gear Shaper Co., 78 River St., 
field, Vt. 
Fischer Machine Co., 310 No. 11th St., Phila- 
Iphia, Pa. 


Frew Machine fo 121 East Luray St., Phila- 
deiphia 20, 

Gisholt 1245 E. Washington Ave., 
Madison 10, Wis 

Gorham Tool co. 14400 Woodrow Wilson, 
Detroit, Mich. 

Gorton, Geo., Mch. Co. Co., 1110 W. 13th St., 
Racine, Wis. 

Grant Mfg. & meh. Co., 90 Silliman St., Bridge- 
port 5, Con 

Greenlee Co., 12th and Columbia Aves., 
Rockford, 


Hannifin Corp., q 101 S. Kilbourn Ave., Chicago. 
(Continued on page 412) 
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begins with 


Get production off to a profitable start! Use Columbus Die-Tool 
engineered tools. Jigs, Fixtures, and Special Machinery individ- 
ually designed and built to produce your product alone... at a 
rate to match your production schedule. That's production 
economy! That’s the wisdom of CDT special machinery! That's 
how Columbus Die-Tool can put your production on a profitable 
basis. Columbus Die-Tool are specialists in building special 
tools, jigs, fixtures and machinery . . . have been for over 46 
years. Talk over your special problems with us. Absolutely no 
Obligation. Write today, 


Columbus Die Toot | 


AND MACHINE COMPANY 
all arranged for quick easy tapping reference. IT'S ad ®. O. BOX 750¢ COLUMBUS, OHIO 


Send for Woody Spencer's Handy Tapping Guide .. . 


! ‘ lies fl k. 
FREE! Hangs on wall or lies flat on des ESTABLISHED 1906 


1930 East 61st Street Cleveland 3, Ohio 
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© FIXTURES © BUILDING MACHINE TOOLS COMPLETE 
«SPECIAL TOOLS UNITS FOR MACHINE TOOLS | 


From actual installations in more than 30 manufacturing plants, 
and simplified on the basis of teaching experience in college and 
industrial training courses, The Industrial Press brings you . . . 


QUALITY 


GREATLY ENLARGED EDITION 


GENERAL ASPECTS OF 


WHAT THEY SAY ABOUT 
“QUALITY CONTROL” 


American Society of Tool Engineers, in TOOL EN- 


GINEERING: 


( N 9 l by Norbert L. Enrick, Industrial Consultant 


in this case, the author has succeeded 


in presenting, free from any complicated formulae or 
interpretation of quality control 
procedures adequate for their application in the average 


scientific 


manufacturing plant.” 


garble, an 


American Statistical Association, in the ASA JOURNAL: 
7 simple and clear. The many examples are well 


chosen and informative . . 


for the Advancement of Management, in 


Society 


to Industry.” 


American Society for Quality Control, in INDUSTRIAL 


QUALITY CONTROL: “... 


. Very readable.” 


. of great concern 


interesting, easy to read 


and helpful in the application of statistical quality control 
in an Organization.” 


Executive Book Club: . 


a surprisingly simple, straight- 


forward presentation of the actual steps in installing a 
quality control program.” 


FUNCTIONAL TABLE OF CONTENTS 


CONTROL CHARTS 
—for preventing 
defective products 


SAMPLING PLANS 
—for economical and 
effective inspection 


SPECIAL TECHNIQUES 
—wvseful in Quality 
Control work 


| QUALITY CONTROL 
| 
| 


| 
} 


Quality Control 


Organization and 
} management 


Inspection, gaging 
and testing 


and tolerances 


Installing the Quality 
Control program 
(case histories) 


Fundamentals of modern 


Specifications, standards 


Charts for Quality 
Control during 
production 


| 

ty mae sampling 
plans for various lot sizes 

and allowabie defectives 


Charts for incoming 
materials 
(acceptance control) 


Special charts for 
highly variable 
equipment 


Single and sequential 
sampling 


Sampling plans for major 
and minor defects 


Operating characteristic curves for 
control charts and sampling plans 


Statistical basis of control charts 
and sampling plans. Down-to-earth 
explanations 


Quality research 
with analysis of 
variance 


Special problems in 
piece-parts 
production 


Special techniques 
in continuous 
product sampling 


Reducing waste, idle 
machine time, etc. 


Statistical short-cuts, 
practical hints 


« 
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Quality control is being used more widely than ever before, in large 
and small manufacturing plants, to get more uniform product quality, 
prevent excessive spoilage, improve inspection methods. Are you 
taking advantage of this modern approach to improve your products 
and reduce your costs? 


MAKES THIS BOOK MORE VALUABLE THAN EVER BEFORE 


A PLEASURE TO READ of the au- EASY TO USE because it describes useful, 

thor’s clear, easy-to-understand writing style. tried-in-practice techniques. 

—Step-by-step procedures. 

—Ready-made tables that replace lengthy computa- 

—-Abundant illustrations and examples. tions. 

—Simple explanations of the statistical background 
material given in separate chapters, which may 


be skipped by those interested only in the applica- 
—Brief but adequate coverage of the subject. tions. 


—Logical and straightforward build-up. 


—Charts and diagrams, replacing wordy explana- 
tions with visual realizations. 


WIDELY APPLICABLE _ because both piece- SIMPLE TO FOLLOW __ because, first, modern 


parts and continuous production are covered quality control is outlined briefly, showing where and how 
statistical methods become important. 
— Examples are given from many industries: Machine tool —-Then, the modern tools of statistical quality control are 


described in detail. 
metalworking, textile, chemical, food, beverage, etc. —Next, special methods for special needs are presented. 
—Finally, having mastered the practical procedures, you 
may or may not wish to read the chapters on theoretical 
process investigation are covered. background. 


—In addition to regular controls, quality research and 


QUALITY CONTROL is a practical, compact manual that describes 
many useful quality control methods and techniques in non-technical 
language, and shows in step-by-step fashion how they may be applied 
to raise the level of product quality and reduce scrap and spoilage. 
Use the convenient order form below to obtain your copy of QUAL- 

ITY CONTROL, and see for yourself how it can help you. If you 
wish, you may take advantage of our Five-Day Free Inspection offer. 


168 Pages $44.00 49 Charts and Tables 


Postpaid in U. S. 
Canadian or foreign postage, 70¢ 


The Industrial Press, 148 Lafayette St., New York 13, N. Y. 
Please send me, postpaid, a copy of QUALITY CONTROL. 


[] lenclose$........ in check, [] Send book under Five-Day 
money order or postal note. Free Inspection Plan and: 


[] Bill me 


[] Bill company 


Name_ Title* 
Home Address 
City Zone State 


Firm* Firm Location* 


*This information would be appreciated for our records. 
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Product Directory 


a y+ Special Mchry. Co., 287 Homestead 
Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2 

Hydraulic Press Mfg. Co., 300 Lincoin Ave., 
Mt. Gilead, Ohio. 

Milling Mch. Co., 2442 Douglas 
ockford, Ill. 

John, B. Manufacturing Co., Ellis St., New 
Britain, Conn. 

Kingsbury Mch. Tool Corp., Keene, N. H 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. 

Lehmann Machine Co., 
St. Louis, Mo. 

Lipe- Rollway Corp., 806 Emerson Ave., Syra- 
cuse, N. Y 

Michigan Tool ee 
Detroit 12, 

Modern Indust Co., 14230 Birwood, 
Detroit 4, Mic 

Moline Toof Co, 20th St., Moline, Ill, 

Morgan Engr Co., Alliance, Ohio 

Morris Mac ie Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Motch Match & Merryweather Mchry. Co., 
Penton Bidg., Cleveland, Oho 

National Acme Co., 170 E. 13st St., Cleveland, 
Ohio. 

National Automatic Tool Co., Inc. S 7th and 
N Sts., Richmond, Ind 


3560 Chouteau Ave., 


7171 McNicholas Rd., 


National Broach & Pr ig Co., 5600 St. Jean 
Ave., Detroit 2, 

National Ling Co., N00 Madison Ave., Cleve- 
land, Oh 

National Twist Drill & Tool Co., Rochester 
ich. 

New Britain Mch. Co., Britain-Gridley 
Mch, Div., New Britain, Con 

4470 Chestnut 


New Jersey ‘Gear & Mfg. Co, 
Ave., Hillside, N. J. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Oilgear Ce, 1560 W. Pierce St., Milwaukee 4. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 Ilth St., 
Rockford, Ill. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Union Twist Drill Co., Athol, Mass. 

Universal Engrg. Co., Frankenmuth 2, Mich. 


CHICAGO 


5 Precision that lasts 


.. “ZERO PRECISION” 
TAPER ROLLER BEARINGS 


No lathe can be more accurate than its 
spindle bearings. Hence before buying 
any lathe one should check the exact 
type and tolerances of bearings used. 


The No. 


TS-56B (and several 


other) SHELDON Precision Lathes 


have 


“Zero Precision” 


Taper Roller 


Bearings, held to tolerances of .00015”. 
Not only are these the most accurate 
bearings used in any lathe, they are 


the sturdiest type 


racy thru long hard use. . 


... hold their acu- 
. hold it even 


under abuse. With the other stamina 
features built into SHELDON Pre- 


cision Lathes, they 


assure continued 


accuracy, without costly maintenance, 
thru years of hard service. 


Write for Catalog 


SHELDON MACHINE CO., INC. 


4246 N. Knox Ave., Chicago 41, Illinois 
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Waltham Machine Works, Newton St., Wal- 
tham, Mass. 

Wicoco Machine Corp., Stenton Ave. and Lou- 
den St., Philadel hia, Pa 

Zagar Tool 00 Lakeland Bivd., Cleve- 
land 23, 


SPEED REDUCERS 


Boston Gear pag 3200 Main St., 
Quincy 71, 

Brad Foote bear Works, 1309 S. Cicero Ave., 
Cicero 50, 

Cleveland a & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gears, Div., Michigan Tool Co., 
7171 E. McNichols Rd., Detroit 12, Mich. 
Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

General Electric Co., Schenectady, N. Y. 

Link-Belt Co., 2045 ww. Huntington Park Ave., 
Philadelphia 40 

Ohio Gear Co., 4331 E. 179th St., Cleveland, 


io. 

— Machine & Gear Co., West Springfield, 
ass. 

Gear Works, Inc., 


Philadelphia, Pa 
Disc Clutch Co., 1361 Racine St., Racine, 


North 


Erie Ave. and 


SPINDLES, Grinding 
Ex- ites Corp., 1200 Oakman Bivd., Detroit 


Pope Mchry. Corp., Haverhill, Mass. 
Taft-Peirce Mfg. Co. Woonsocket, ye 


SPINNING LATHES 
See Chucking Machines. 


SPROCKET CHAINS 
Boston Gear te, 3200 Main St., 


Quincy 71, 
Link-Belt Co, 230 S. Belmont Ave., Indian- 
1333 E. 179th St., Clevelcnd, 


apolis 6, In 
Ohio Gear = 

Ohio 
Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 


North 


SPROCKETS 
Amgen, Inc., 6633 W. 65th St., Chicago 38, 


Boston Gopr works, 3200 Main St., 
Mass. 

Hartfor Special Mchry. Co., 
St., Hartford, Conn. 

Link-Belt ‘220 S. Belmont Ave., Indian- 


apolis 6, ind. 
ows Gear Co., 1333 E. 179th St., Cleveland, 
Philadelphia Gear Works, Inc., Erie Ave. and 
Gs Pa. 


Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio. 


North 
287 Homestead 


STAMPINGS, All Metal 


LaSalle Steel Co., Hammond 
Winzeler Mfg. Oy Co., 


rite West Arcad 
Pl. Chicago 12, 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 

Republic Steel Corp., Niles Steel Products Div., 
Republic Bldg. leveland 1, Ohio. 

Revere Copper Brass Inc., 230 Park Ave., 


New York 
Winter Mfg. & & Toot Co., 1712 West Arcade 


, Chicage 12, 


STEEL 


Allegheny Ludium Steel Gore, Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bldg. Cleveland, Ohio. 

Bethlehem Steel Co., Bet fehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel a of America, Chrysler Bldg., 

irt terlin nc., 3113 Forbes St., Pitts- 
burgh 30, 

National Fores | & Ordnance Co., Irvine, Warren 
County, Pa. 

Republic Steel Corp., Republic Bidg., Cleve- 
and 1, 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago is. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Sune Co., Div., Columbia Steel & 
Shaft ting Co, P. Box 1557, Pittsburgh 


on page 413) 


For more information on products advertised, use Inquiry Card, page 247 


| 
P ION LATHES 
j 
= 
SHELDON 
: Full Double-Walled 
— = 
| | 


Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp., (American Steel & Wire Co. 
Div., Carnegie-iilinois Steel Corp., Div. Co- 
lumbia Stee Co., Div. Tennessee ‘Coal, tron 
z. R. R. Co. Div.), 436 Ave., Pittsburgh, 


U. re Stee! purely Div., Steel Co., 208 S. 
LaSalle St nicege 

Wheeler- Lovejoy Cambridge, 
Mass. 


STEEL, Cold Drawn 


Allegheny Ludium Stell Corp., Mea ig h, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., egy Ohio. 

Bethlehem Steel Co., Bethlehem 

Crucibe Steel Co. of America, bites Bldg., 
New York, N. Y. 

Firth Sterling. | Inc., 3113 Forbes St.. Pitts- 
bur 

Republic Steel Com. Union Drawn Steel Div., 
Massillon, 

Ryerson Jos. & Son, Inc., 2558 W. 16th St., 
Chicago 

Summerill Tobing Co. Div. Columbia Steel & 
gag Co., P. O. Box 1557, Pittsburgh 


, Pa. 
Timken Roller Bearing Co., Canton, Chio. 
U. S. Steel Corp., (American Steel & Wire Co. 

Div.) 436 7th Ave., Pittsburgh, Pa. 
Wheelock-Lovejoy & Co., Inc., Cambridge, 
ass. 


STEEL, High Speed Tool 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

—"s Bros. Tool Co., 5200 Armstrong 

hicago, Ill. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa 

Columbia Tool Steel Co., Lincoln Hwy. & State 
St., Chicago Heights, [Il. 

Crucible Steel Co., of America, Chrysler Bldg., 
New York, N. Y. 

Firth Sterling Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Republic Steel Corp., Republic Bidg., Cleve- 
and 1, Ohio. 

Ryerson, 20%. re J Son, Inc., 2558 W. 16th St., 
Chicago 18 

Simonds Saw & ‘Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

ee Lovejoy & Co., Inc., Cambridge, 

ass 


STEEL, Machine 

Bethlehem Steel Co., Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible of America, Chrysler Bidg., 
New Yor 

“Republic Bidg., Cleveland 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, iil. 

Timken Roller Bearing Co., Canton, Ohio. 

Wheelock-Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL, Stainless 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Cieveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York, N. Y. 

Firth han Inc., 3113 Forbes St., Pittsburgh 


Republic's Steel Corp., Republic Bldg., Cleveland 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. {American Steel & Wire Co. 
Div. Carnegie-illinois Steel Corp. Div.), 436 
7th Ave., Pittsburgh, Pa. 

Wheelock-Lovejoy Co., Ince., Cambridge, 
Mass, 


STEEL, Strip and Sheet 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

American Steel & Wire Co., ‘Div. U. S. Steel 
Corp., Rockefeller Bi Cleveland, Ohio. 

Bethlehem Steel Co., Bet ilehem, 

Republic Steel Corp., Republic Bide, Cleveland 


1, Ohio 

Ryerson, Jos. * & Son, Inc., 2558 W. 16th St., 
Chicago 1 ‘fu. 

U. S. Steel Cieps American Steel & Wire Co. 
Div., Carnegie-Illinois Steel Corp. Div., Co- 
lumbia Steel Co. Div., Tennessee Coal, tron 
Re . Co. Div.), 436 7th Ave., Pittsburgh, 

a. 


STEEL, Tool and Die 

Allegheny Ludium Stee! Corp., Poa 

Carpenters Steel Co., Reading 

Tool Steel Co., Lincoln ‘Hwy. & State 
, Chicago Heights, |! 

Firth ‘Sterling Inc., 3113 Forbes St., Pittsburgh 


“(Continued on page 414) 


It Pays to Know Your 


There are no substitutes for Kendex inserts. Only Kennametal Inc. 
makes them—and they're made only of Kennametal. 

Kendex inserts are round, square, or triangular tool blanks hav- 
ing multiple, precision-ground cutting edges; designed for screw- 
mounting to enable fast, accurate indexing without resetting the 
tool, When all cutting edges of a Kendex insert have been used, 
the insert is thrown away—uno resharpening. 

You can obtain these advantages with Kendex tooling: (1) Min- 
imize downtime for tool changing; (2) Eliminate tool grinding 
expense; (3) Prevent temptation to ‘save’ money by recondition- 
ing tools that have outlived their usefulness. Ask your nearest Ken- 
nametal representative for details. Kennametal Inc., Latrobe, Pa. 


HOW KENDEX* WORKS 


2 3 


Hard, strong, wear- Kendex inserts are When edge be- 
resistant Kenna- Rie mounted to suita- comes dull, insert is 
metal is molded (G ) ble tool holders turned to ‘new cut- 
into square, round, € aot | with socket head ting postion. When 


or triangular Ken- —— screws. 
dex inserts, which 


are precision 
ground 


all cutting edges 
have been used, in- 
sert is thrown away; 
no regrinding. 


* Registered Trade-Marks 


7 
~ 
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Product Directory 


Steel Corp., Republic Bidg., Cleveland 

, Ohio. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa 


STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludium Steel Corp., Pittsburgh, Po. 


STEEL ALLOYS 
See Alloys, Steel 


STEEL BARS 
See Bars, Steel 


STEEL STOCK GROUND FLAT 
Brown & Sharpe ofa. Co., Providence, R. |. 
Starrett, The L. Athol, Mass. 
Summerill Tubing Co., Div. Columbia Steel & 
Ge. O. Box 1557, Pittsburgh 
, Pa. 


STELLITE 
Haynes Stellite Div., Union Carbide & Carbon 
Corp. (Alloy), 30 E. 42nd St., New York, 


STOCKS, Die 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, $ W., Mfg. Co., Div. of Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Pratt & Whitney, West Hartford 1, Conn. 


STONES, Oil or Sharpening 
Corporynchon Co., Buffalo Ave., Niagara Falls, 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


STOOLS 


Standard Pressed Steel Co., Jenkintown, Pa. 


STRAIGHTEDGES 


Starrett, The L. S.. Co., Athol, Mass. 
Toft-Peirce Mfg. to, Woonsocket, R. 


STRAIGHTENERS, Flat Stock and Wire 
U. S. Tool | Co., Inc., 255 North 18th St., Am- 
pere, 


STRAIGHTENING MACHINERY 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


hio 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Colonial Broach Co., P.O. ‘Box 37, Harper Sta., 
Detroit 13, Mich 
Consolidated’ Mch. Tool Corp., Rochester, N. Y. 
Corp., 1101 S. Kilbourn Ave., Chicago, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 
Lake Erie anere. Corp., Kenmore Station, Buf- 


falo, N. Y. 
Oteee Co., 1560 W. Pierce St., Milwaukee 4, 


Springfieid Mch. Tool Co., sqenatens, Ohio. 
Watson-Stillman Co., Div, K. Porter Co., 
Inc., Roselle, N. J. 


STRIPPING UNITS, Die 
Wales-Strippit Corp., N. Tonawanda, N. Y. 


STUD SETTERS 

wood A Stapleton, S 

Procunier Safety huck Co., ie S. Clinton St., 
Chicago, 


SUB-PRESSES 
Waltham Machine Works, Newton St., Wal- 
tham, Mass. 
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SUPERFINISHING MACHINES 
Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 
See Plates, Surface 


SWAGING MACHINES 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Torrington Co., Torrington, Conn. 


SWITCHES 
Aloo Bradiey Co., 1326 S. 2nd St., Milwaukee, 


Centrol Products, Inc., (Waterproof ‘wed Ther- 
mal), 306 Sussex St., an 

General Electric Co., Schenect 

National Acme Co., 170 E. re Pe St., Cleve- 
land, Ohio. 


TACHOMETERS 
Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


TAPER PINS, Standard 


Alimetal Screw Products Co., Me 821 Stewart 
aan Garden City, N. (Stainless Steel 


y). 
Chicago Screw Co., Bellwood, III. 
DoAll Co., 254 N. Laurel Ave. Hl. 
Gillen, John, Se. Inc., 2540 § Ave., 
Cicero 
Pratt & Whitney, West Hartford 1, Conn. 


TAP HOLDERS 
Burg Tool 3743 Durango Ave., 


Los Angeles 
DoAll Co., 254 N. Ave., Des Plaines, Ill. 
Errington ‘Mechanical La! oratory, I Inc., 24 Nor- 


wood Ave., Stapleton 
McCrosky Tool 193 38 St., Mead- 


ville 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 


cago 8, 


TAPPING ATTACHMENTS 
AND DEVICES 
Avey Drilling Mach. Go., 26 E. Third St., Cov- 


hio 
Brown & Sharpe Mfg. Co. 
Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 


Mich. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Errington Mechanical rey. Inc., 24 Nor- 
wood Ave., 


Ettco Tool Co | , 592 Johnson Ave., Brook- 


lyn, N. 

Jervis, Chas. Co., Middletown, Com. 

Leland-Gifford ‘1025 Southbridge St., Wor- 
cester, Mass 

McCrosk Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 


Morris Machine Tool Go., Inc., 946-M Harriet 
St., Cincinnati 3, Ohi 

Procunier Safety Chuck Co., 18 S. Clinton St., 
gg til. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 


TAPPING MACHINES 
Avey — Mach. Co., 26 E. Third St., Cov- 
ington, 
Baker Re Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 
Barnes Drill "7 814 Chestnut Rockford, III. 
. & John, Co., 201 S. Water St., 


Baush ford il Tool Co., 156 Wason Ave., 
ringfield 7, Mass. 

a Corp., 317 Mt. Grove St., Bridgeport, 

sa! Forge Co., 490 Broadway, Buffalo, 

ony Mch. Tool Co., 835 Green St., Ann Arbor, 


ich. 
PR. Mchry. Co., Grand Haven, Mich. 
Cleveland Tapping Machine Co., ‘Canton 6, 


Ohio 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 


Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 


Greenlee Bros. & Co., 12th and Columbia Aves., 
Rockford, Ill. 
Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 
Jarvis, Chas. L., Co., Middletown, Conn. 
Kaufman Manufacturing Co., Manitowoc, Wis. 
Kingsbury Mch. Tool Com Keene 
Leland-Gitford | Co., 25 Southbridge St., 
Worcester, Mas: 
Moline Tool ‘Co., 102 20th Moline, Ill. 
Morris Machine. Tool So. , 946- M Harriet 
St., Cincinnati 3, Ohi 
National Acme Co., 170 | E. 131st St., Cleveland, 
io. 
National Automatic —_ Co., Inc., S. 7th and 
N. Sts., Richmond, 
Production’ Corp, 19449 Glendale 
Ave., Detroit 23, Mic’ 
Sarety Co., 18 S. Clinton St., 
ic 
Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 
Warner Swase 5701 Carnegie Ave., 
Cleveland 3, 


TAPPING MACHINES, Nut 
1a eae Co., 1201 W. 65th St., Cleveland 2, 


National Machiner oa Greenfield and Stan- 
ton Sts., Tiffin 
Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 


TAPS 


Besly-Welles Corp., Beloit, Wis. 
Butterfield Div., Union Twist Drill Co., Derby 


Line, Vt. 

Card, W., Mfg. £2. Div. Union Twist Drill 
Co., Manstield” 

Continental Tool works, Div. Ex-Cell-O. Corp., 
Detroit 32, Mich 

Detroit Tap ‘& Tool Co., 8615 E. 8 Mile Rd, 
Base Line, Mich. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Il. 

Geometric. Tool Co., Westville Station, New 
Haven 15, Conn 

Greenfield Tap a Die Corp., Greenfield, Mass. 

a my Corp., RFD 4 Box’ 331, 1800 E. 11 

Mile Rd., Royal Oak ich. 
Landis Mch. (Solid Waynes- 


ro, Pa. 
Morse Twist Drill & Mach. Co., New Bedford, 


Mass. 
Pratt & Whitney, West Hartford 1, Conn. 
Sheffield Corp., Yoo} Springfield, Dayton, Ohio. 
Winter Bros. Co., Rochester, Mich. 

Wood & Spencer Co., 1930'E. St., Cleve- 
land, Ohio. 


TAPS, Collapsing 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Landis Mch. Co., Waynesboro, P 

‘Co., 170 E. St., Cleve- 
and 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


THREAD CUTTING MACHINERY 


Brown & ae Mfg. Co., Providence, R. 
“— Corp., 405 Lexington’ Ave., New York 17, 


Couiter, James, Machine Co., Bridgeport 5, 


Davis & Thom 6411 W. Burnham St., 
Milwaukee 

Eastern Mch. ey Corp.. New Haven, Conn. 

Shaper Co., 78 River ‘Spring- 
ie 

Gront Mfg. & & Bach. Co., 90 Silliman St., Bridge- 
por 

Hanson- Soeaeey Co., Div. Whitney Chain Co., 
Hartford, Conn. 

a Fs Co., 1201 W. 65th St., Cleveland 2, 


Hirschmann A Carl, 30 Park Ave., Man- 
hasset, N. 
Kaufman + Co., Manitowoc, Wis. 
Landis Mch. Co., Waynesboro, Pa. 
Pratt & Whitney, West Hartford | , Conn. 
(Continued on page 415) 
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T Product Directory 
Procunier salty Chuck Co., 18 S. Clinton St., 6 
New G 2-28 B Y 
athe: Grinder, Inc., Brighton, Boston e orton rings ou 
, Mass. 
Scherr, ears Co., Inc., 200 Lafayette St., 


New York 12, N 
Snow Mfg. hy “435 Eastern Ave., Bellwood, Ill. 
Taft-Peirce Mfg. Co., Woonsoc ket, I. 


THREAD CUTTING TOOLS 


Armstrong Bros. La Co., 5200 W. Armstrong 
Ave., icago, 

Detroit’ Tap & B\es Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 


Eastern Mch. Screw Cor .. New Haven, Conn. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


Mic’ 

Fellows Ge Gear Shaper Co., 78 River St., 
ie 

Tool 
Haven 15, 

Toot 

Hill “Acme 


Spring- 
Westville Station, New 
14400 Woodrow Wilson, 
1201 W. 65th St., Cleveland 2, 


hio. 
Landis Mch. Co., Waynesboro, Pa. 
Pratt & Whitney, West Hartford 1, Conn. 


— —_— & Grinder, Inc., Brighton, Boston 


Sheffiers Cor 721 Springfield, Dayton, Ohio. 
Taft-Peirce Mtg, Co 


Wesson Co., Heights Bivd., 
Ferndale, ‘Mich 
Willioms, J. H . & Co., 400 Vulcan St., Buffalo 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread 


THREAD MILLING MACHINES 


Coulter, 
Conn. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


James, Machine Co., Bridgeport 5, 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 

THREAD ROLLING HEADS 

National Acme Co., 170 E. 13]st St., Cleve- 


land, Ohio. 


THREAD ROLLING MACHINES 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 

P. O. Box 350, 


io. 
Reed Rolled Thread Die Co, 
Worcester 1, Mass. 


TIN AND TERNEPLATES 


Bethlehem Steel Co., Bethlehem, Pa 
Corp., Republic Bldg., Cleveland 


Ohi 
U. Steel Corp., Carnegie Illinois Steel Corp., 
Div., Columbia Steel Co. Div. Tennessee 
Coal tron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


TOOL BITS, High Speed Steel 


Allegheny Ludlum Steel Pittsburgh. Pa 

oy Bros. Tool Co., 5200 W. Armstrong 
Ave hicago, Ill. 

Besley- Welles orp., Beloit, Wis. 

Carpenter Steel Co., Reading, Pa 

Columbia Tool Steel Co., Lincoln Hwy. & State 
St., Chicago Heights, fu. 

Crucible Steel Co. of America, Chrysler Bidg., 
New York Y. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Sterling Inc., 3113 Forbes Pittsburgh 


Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, 

Ryerson, Jos. % Son, Inc., 2558 W. 16th St., 
Chicago 

Simonds Saw & ‘Soot Co., 479 Main St., Fitch- 
burg, Mass. 


Wesson Co., 1220 Woodward Heights Blvd, 
Ferndale, Mich. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock-Lovejoy & Co., Inc., Cambridge, 


Mass. 
at i H. & Co., 400 Vulcan St., Buffalo 


(Continued on page 416) 


as a horizontal mill. 


Fullwidth knee, 
inches wide, provides ex- 
treme rigidity. Even under 
heavy cutting loads, there’s 
no sag or twist. 


@ New lubrication system 
dissipates heat to prevent 
spindle “growth” ... to pro- 
mote full use of spindle 
horsepower . . . to end the 
necessity for adjusting cut- 
ter depth to compensate for 
differences between “hot” 
and “cold” operation. 


@ High-speed head delivers spindle speeds up to 4000 rpm. 


. for die-and- 
mold duplicating 


Two High-Efficiency Mills 


in One Money- 
Saving Unit 


The Gorton Receptor Ram makes 
the new 2-28 a true multi-purpose 
machine . . . “tailor-made” for all 
die-mold-machine shops. Con- 
sider the facts: 


HORIZONTAL MILL 


VERTICAL MILL 
(Super-speed) 


DUPLICATOR (Sim- 
ply add a duplicator 
head and a duplica- 
tor table.) 


NOTE: You can 
switch from horizon- 
tal to vertical high- 
speed milling in 
5 minutes or less. 
Save space and capi- 
tal equipment — and 
increase production 
facilities at the same 
time. 


Gorton 
Exclusives < 
..-Yours in 

the 2-28 


Hori- 


zontal spindle: up to 2000 rpm — 714, 10 or 10/5 hp at spindle nose. 


@ Double-extension feature of the Receptor Ram greatly increases 
work area, vertical capacity and transverse cutting capacity on either 


the Gorton 2-28 or 3-34 Horizontals. 


© Down time and maintenance are drastically reduced by true unit 


construction features. 
ing and coolant changing. 


A removable coolant pan speeds sump clean- 


@ Overload protection automatically safeguards expensive cutters. 
A horsepower-load meter constantly indicates cutter condition and 


operating efficiency. 


®@ Full directional front and rear controls are interlocked. 


You can’t afford to overlook this Gorton Horizontal with Receptor Ram. It 
could produce more profit per dollar invested than any other machine you 


have. Fill out and mail the coupon. 


GEORGE 


GORTON 


MACHINE CO. 


1305 Racine St., Racine, Wis.,U.S.A. 


For more information on products advertised, use Inquiry Card, page 247 


Please send at once Bulletin 1655-1306 
and data on Gorton Horizontals. 


Firm . 
Address 
City, State 
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Product Directory 


TOOL BITS, Special Alloy 

Allegneny Ludlum Steel Corp., Pittsburgh, Pa 

Cleveland Twist Drill Co., 1242 E. 49th St 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 

Firth Sort ng Inc., 3113 Forbes St., Pittsburgh 
30, Pa 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 

ene Stellite Div., Union Carbide 2 Carbon 
orp., 30 E. 42nd St., New York, ‘ 

Kennametal, Inc Latrobe, Pa 

Vanadium Alloys. Steel Co, Latrobe, Pa 

Wesson Co., 1220 Woodward Heights Bivd 
Ferndale, Mich 


TOOL GRINDERS 
See Grinding Machines for Sharpening, 
Turning and Planning Tools 


TOOL GRINDING ATTACHMENTS 


Detroit Reamer & Tool Co., 2830 E. 7 Mile 
Rd., Detroit, Mich. 


TOOL HOLDERS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn, 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave.,, Chicago 

Beaver Tool & Engineering Corp., 2850 
Rochester pas 24 Box 429, Royal Oak, Mich 

Burg Tool Co., 3743 Durango Ave., 
Los ‘4, Cal. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Maxwell Co., 420 Broadway, Bedford, Ohio. 

Michigan Tool Co., 7171 &. McNichols 
Detroit, Mich 

Milholland, W. K., Mchry. Co., 6402 Westfield 
Bivd., Indianapolis 5, Ind 

OK Tool Co., ilford, N. H 

Portage Double Quick Nea Co., 1063 Sweitzer 
Ave., Akron 11 

R and'L Tools, (e237 Bristol St., Philadelphia 


40, Pa 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill (Turret) 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3 Ohio 

Wesson Co., 1220" Woodward Heights Bivd., 
Ferndale, ‘Mich. 

Western Tool & Mfg. Co., 1640 Wheeler St., 
Springfield, Ohio 

Willoms, H. & Co., 400 Vulcan St., Buffalo 


TOOLMAKERS* INSTRUMENTS 

Ames, B a Waltham 54, Mass. 

Scherr, George fo. Inc., 200 Lafayette 5t., 
New York 13,N 

Starrett, The L et oe Athol, Mass. 

Taft-Peirce Co., Woonsocket, %. 


TOOL STEEL 

Allegheny Ludium Steel Corp., Pittsburgh, Pa 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Columbia Tool Steel Co., Lincoln Hwy. & State 
St., Chicago Heights, Ill. 

Crucible Steel e. of America, Chrysler Bldg 
New York, N. 

DoAll Co. 254 ‘Laurel Ave., Des Plaines, II! 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
30, Pa 

Republic Steel Corp., Republic Bidg., Cleveland 

hio 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St 
Chicago 18, Ill 

Vanadium Alloys Steel Co., Latrobe, Pa 


TOOLS, Carbide-Tipped 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Atrax Co., Newington, Conn 

Beaver Tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich 

Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Colonial Broach Co., Detroit 13, Mich 

DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
30, Pa 


Gairing Tool Co., 21225 Hoover Rd., Detroit 
3 


ich. 
Gorham Tool Co., 14400 Woodrow Wilson 
Detroit, Mich. 


Kennametal, Inc., Latrobe, Pa 

Maxwell Co., 420 Broadway, Bedford, Ohio 

er Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Metal Carbides Corp., Youngstown, Ohio 

Newcomer Products, ‘Latrobe, Pa. 
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OK Tool Co., Milford, N. H 

Super Tool Co., 21650 Hoover Rd., Detroit 13 
Mich 

Union Twist Drill Co., Athol, Mass 

Wesson Co., 1220 Woodward Heights Bivd 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich 


TOOLS, Lathe, Shaper and Planer 


Allegheny Ludium Steel Corp., Pittsburgh Pa 

Apex Tool & Cutter Co., Inc., 237 Canal St 
Shelton, Conn 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill 

Bullard Co., Brewster St., Bridgeport 2, Conn 
Carboloy Dept., General Electric Co., Box 
237, Roosevelt Park Annex, Detroit 32, Mich 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa 

Gorham Tool Ned 14400 Woodrow Wilson 
Detroit, Mich 

Halpern, ‘Wm., fo ee Inc., 100 Stevens Ave., 
Mt. Vernon, N. Y. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York, N. Y. 

Kennametal, Inc., Latrobe, Pa 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio 

OK Tool Co., Milford, N. H 

South Bend Lathe Works, Inc 
St., South Bend, Ind 

Super Tool Co., 21650 Hoover Road. Detroit 
Mich. 

Turchan Follower Mch. Co., 8259 Livernois & 
Alaska Aves., Detroit, Mich. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland, Ohio 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 

wre J. H. & Co., 400 Vulcan St., Buffalo 


, 425 E. Madison 


TRANSFER MACHINES, Automatic 
Baird <<“ Co., 1700 Stratford Ave., Strat- 


ford, Can 
Barnes. Drill "Co., 814 Chestnut St., Rockford, 
itl 


Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill 

Colonial Broach Co., P. O. Box 37, Harper 
Sta., Detroit 13, Mich. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, ic 

Sundstrand Mch. Tool Co., Vith 
Rockford, Ill. 


TRANSFORMERS 
General Electric Co., Schenectady, N. Y 


TRANSMISSION, Variable Speed 
Link-Belt Co., 2045 W. Huntington Park Ave, 
Philadelphia 40, Pa. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4 
Reliance Electric & Engrg. Co., 1047 Ivanhoe 
Rd., Cleveland 10, Ohio 
Sundstrand Mch. Tool 2531 St., 

Rockford, Ill. 


TUBE FLANGING MACHINES 
Grant Mfg. & Mch. Co., 90 Silliman St., Bridge 
port 5, Conn. 


TUBE FORMING AND WELDING 
MACHINES 


American Elec. Fusion Corp., 2606 Diversey 
Ave., W., Chicago, Ill. 


Yoder Co., 550 alworth Ave., Cleveland 

TUBE MILLS 

Co,, 2422 Maplewood Ave., Toledc 
10 


TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 
Y 


N. Y. 
Mueller Brass Ce., Port Huron 35, Mich 


Revere Inc., 230 Park Ave., 


New Yor 


TUBING, Flexible 
American Metal Hose Br. American Brass Co 
25 Broadway, New York, N. Y. 


TUBING, Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa 

Bethlehem Steel Co., Bethlehem, Pa 

Carpenter Steel Co., ‘Reading, Pa 

National Tube Div. U. S. Steel Corp., 525 Wm 
Penn Place, Pittsburgh, Pa. 

Republic Steel Corp., Steel & —— Div., Re 
public Bldg. Cleveland 1, Ohi 

Ryerson, Jos. 1 Son, Inc., ‘9558. W. 16th St 


18, 
Summerill Tubing, Co., Div. Columbia Steel & 
Shafting Co., 0. Box 1557, Pittsburgh 


30, Pa. 
Timken Roller Bearing Co., Canton, Ohio 


TWIST DRILLS 
See Drills, Twist 


UNIVERSAL JOINTS 

Baush Machine = Co., 156 Wasson Ave., 
Springfield 7, Mass. 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 


VALVE CONTROLS 
Lehigh rene, Inc., 1500 Lehigh Dr 


Philadelphia ‘Goor Works (Motorized), Erie Ave 
and St., Philadelphia, Pa. 


VALVES, Air 
Maawtn Corp., 1101 S. Kilburn Ave., Chicago, 


Hunt, C. B., . Son, Inc., 1911 E. Pershing St., 
Salem, Ohi 

Kindt-Collins Co. 12653 Elmwood Ave., Cleve- 
land 11, Ohio. 

Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


, Mass. 
Ross Operating Valve Co., 120 E. Golden Gate, 
Detroit, Mich. 


VALVES, Hydraulic 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio 

Baldwin. Lima-Hamilton Corp., Philadelphia 42 
Pa. 

Barnes, John S. on. Rockfo 

Denison Engrg. 1160 Dublin 


6, Ohio. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, lil. 

Hunt, C. B., & Son, Inc., 1911 E. Pershing St. 
Salem, Ohio. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave, 
Mt. Gilead, Ohio. 

Lehigh Foundries, Inc., 1500 Lehigh Dr 
Easton, Pa. 

Logansports Machine Co., Inc., 810 Center 
ve., reg Ind. 

Oilgear Co., 1 0 W. Pierce St., Milwaukee 4 

Rivett Lathe Inc., Brighton, Boston 
35, Mass. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, lil. 

Turchan Follower Mch. Co., — Livernois & 
Alaska Detroit, Mich 

Vickers, Inc., 1402 Oakman Blvd., Detroit 
Mich. 

Woatson-Stillman Co., Div. H. K. Porter Co 
Inc., Roselle, N. J. 


VIBRATION INSULATION 


American Felt Co., Glenville, Conn 


VISES, Machine 
Armstrong-Blum Mfg. Co., 5700 W. Blooming 
dale Ave., Chicago, Ill. 
Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Brown & Shar Mfg. Co., Providence, R. | 
Delta Power Tool Div., Rockwell Mfg. Co 
614G N. Lexington Ave. Pittsburgh 8, Pa 
Hannifin Corp., T1101 S. Kilbourn Ave., Chi- 
cago, 
(Continued on page 418) 
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The ROWBOTTOM CAM MILLER 


for economical production of CAMS 
to any specifications in any quantity 


More than half a century's experience in de- 
sign and building of special machinery is back 

Rowbottom Cam Milling and Cam Grind- 
Machines. 


Modern in every detail and built for today’s 
requirements in speed, precision and quantity, 
these machines handle production of cams of 
all types including barrel, face and box. Hard- 
ened and ground cams are also produced eco- 
nomically on Rowbottom machines. 


Get full information today on these highly versa- 
tile machines which can be depended on to cut your 
costs regardless of your quantity requirements. Send 
today for illustrated descriptive literature. 


THE ROWBOTTOM MACHINE CO. 
WATERBURY CONNECTICUT 


Come to Rowbottom for your cam requirements if your 
needs do not warrant the of Send 
us your drawings or designs for prompt estimate. 


For STATISTICAL QUALITY CONTROL 


REPRESENTATIVES 


BARWOOD & COMPANY 
3137 North 15th Street 
PRECISION Philadelphia 32, Pa 
COM T OR PLUG. internat COMPARATOR 
as St. Louis 5, Missouri 
—— B. DUFF & COMPANY 
Here in a compact, self-contained unit you have the high Nowemt i, tow Jeieee 
precision that has found a prominent place in the jet engine nA a 
program, the automatic transmission program and other Berkeley, California 
> F. D. NTINGTON CO 
fast moving set-ups. Used at machine or bench, Comtorplug has self- dar Ge a, a 
aligni atures assuring accuracy. Ideal for Statistical Quality Control Detroit 14, Michigan 
aligning features assuring accuracy. Ideal for S al Q ' anyon 


programs. Comtor Co., 74 Farwell St., Waltham 54, Mass. 306 Abingdon Road 
Dayton 9, Ohio 


Write for “Bulletin 48” HAROLD E. SUNDBERG 
Ellicott Square 
on Buffalo 3, New York 
COMTORPLUG 
47 West th Street 
ope For gaging high- Chicago 28, Illinois 
ay precision holes GERHART M. COOKE 
: 4 ast Olympic Bly 
to fractions of Los Angeles 22, California 
.0001” L. D. SUPPLY COMPANY 
436 Maple Street 
Wichita, Kansas 
M. L. LEVIS 
With Interchange- Fairview Park 
a 4595 West 214th Street 
ai : PROCTOR & MARTIN CO., IN 
to a. 297 Franklin Street 
fom Boston, Mass 
y é ‘ SEVERANCE TOOLS OF CANADA, LTD. 
1232 Eglinton Avenue West 
Pac a e oy ‘ Toronto, Ontario, Canada 
R OR ENGINEERING SALES COMPANY 
112 Portwood Street 
Houston, Texas 


Precision” 198 


For more information on products advertised, use Inquiry Card, page 247 MACH INERY, May, 1954—417 


7 
“ua ~ € ¢ 
‘ 
gy 
ep 
| 
f 
/ 


Product 


Solve 
Your 
Gear-Design 
Problems 


Quickly 


Easy-to-Use 
Working Charts 
Speed Solution of 
Gear Problems 


“Gear Design Simplified” is 
a book of working rules and 
formulas presented in chart 
form for the busy designer or 
shop man. It contains 110 
gear-problem charts covering 
all types of gearing (see table 
of contents below). Its 844” 
x 11” size makes these charts 
easy to read and convenient 
to use. Worked-out examples 
of gear design problems show 
exactly how all rules (or the 
formulas, if preferred) are 
actually applied in obtaining 
the essential dimensions, 
angles, or other values. 


201 Drawings 
$400 


Postpaid in U. S. 
Canadian or foreign postage, 81¢ 


134 pages 


THE INDUSTRIAL PRESS 
148 Lafayette St. 
New York 13, N.Y. 
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Homestrand Inc., Larchmont, N. 

Logansports Machine Co., Inc., ‘ato Center 
Ave., Logansport, Ind. 

Prioducto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

Skinner Chuck Co., 344 Church St., New Brit- 
ain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Universal Engineering Co., 


Frankenmuth 2, 
Mich. 


VISES, Pipe 


Armstrong Bros. bg Co., 5200 W. Armstrong 
Ave., Chicago 
Williams, H. & 400 Vulcan St., Buffalo 


VISES, Planer and Shaper 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Shaper Co., ‘Elam and’ Garrard 
Aves., Cincinnati, Ohi 

Rockford Mch. Tool’ €o., 3500 Kishwaukee St., 
Rockford, Ill. 

Skinner Chuck Co., 344 Church St., New Brit- 
ain, Conn. 

South Bend Lathe Works, Inc., 


425 E. Madison 
St., South Bend, Ind. 


VISES, Pneumatic 


Mead 4114 North Knox Ave., 
Chicago 41, 


VOLTMETERS 


Genera! Electric Co., Schenectady, N. Y. 


WASHERS, Lock 


Allmetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 


only) 
Eaton "Ri Co., Reliance Div., 25 Charles Ave., 
assillon, Ohio. 


WASHERS, Spring 


Alimetal Screw Products Co., Inc., 821 Stewart 
a Garden City, N. Y. (Stainless Steel 

geton| Mfg. Co., Reliance Div., 25 Charles Ave., 
5. E., Massillon, Ohio. 


WELDING AND CUTTING EQUIPMENT 


Oxyacetylene 
Linde Air Products Co., Div. Union Carbide & 
ben Corp., 30 E. 42nd St., New York 


WELDING AND CUTTING GAGES 


Linde Air Products Co., Div. Union Carbide & 
ah ag Corp., 30 E. 42nd St., New York, 


WELDING EQUIPMENT, Electric Arc 


Delta Power Tool Div., Rockwell Mfg. Co, 
614G N. Lexington Ave., Pittsbur 4 8, Pa 

Expert Welding Machine Co., 17144 . Elliott 
Ave., Detroit 12, Mich 

General Electric Schenectady 
22801 St. Clair Ave., Cleveland, Ohio. 


WELDING EQUIPMENT, Electric, Spot, 


Butt, Seam, Etc. 
American Electric Fusion Corp., 2606 Diver- 
sey Ave., W. Chicago, Ill. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 
Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich. 
Federal Machine & Welder Co., Warren, Ohio. 


WELDMENTS 


Mahon, R. C., Co., Detroit 34, 

Peerless Production Corp., ‘Glendale 
Ave., Detroit 23, Mich 

Woods, A. C., & Co., Div. KroPh. Forge Co., 
1129 Harrison Ave., Rockford 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 

American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., ign Ohio. 

Bethienem Steei Co., Bethienem 

Steel Corp., “Republic Bldg, “Cleveland 


hio 
VU, ' Steel Corp., (American Steel & Wire Co. 
Div. Columbia Steel Co. Div., Tennessee 
Coal Iron & R. R. Co. Div.), 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINERY 

ta Medinet Co., 1700 Stratford Ave., Strat- 
ord, 

u. $. test Co., Inc., 255 North 18th St., Am- 
pere, J. 


WIRE NAIL MACHINERY 
Baird gone Co., 1700 Stratford Ave., Strat- 


. 1375 Raff Rd., S. W., Canton, 


Ohi 

National Se. Greenfield and Stanton 
Sts., Tiffin 

Ryerson Jos, T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, 


WOODWORKING MACHINERY 

Outs Power Tool Div., Rockwell ote, Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Machine 121 East Luray St., Phila- 


delphia 20, Pa. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ili. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


WORM DRIVES 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gear Div., Michigan Tool * 
7171 McNichols Rd., roit 12, Mich. 

Link-Belt Co., 2045 W. Huntington Park Ave., 
Philadelphia 40, Pa. 

Ohio Gear Co., 1333 E. 179th St., Cleveland, 


Ohio. 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 


WRENCHES 


Armstro' Bros. Tool Co., 5200 W. Armstrong 
Ave. hicago, 
Ingersoll- Rand Co. (Impact, Pneumatic, Elec- 
tric), Phillipsburg, N. J. 
Williams, J. H. & }., 400 Vulcan St., Buffalo 
N.Y. 


WRENCHES, Detachable Socket 


Armstring Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Willions, vs H. & Co., 400 Vulcan St., Buffalo 
N. 


WRENCHES, Pipe 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 


WRENCHES, Ratchet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave. hicago, Hi. 

Keller Tool ae Grand Haven, Mich 

Williams, . & Co., 400 Viucan St., Buffalo 


WRENCHES, Top 
Butterfield Div., Union Twist Drill Co., Derby 


Line, Vt. 
Card, §. W., Mfg. Co., Div. Union Twist Drill 


Co., Mansfield, Mass. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
artford, Conn. 


Pratt & Whitney, West 


WRENCHES, Torque Measuring 


Aunstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., 
Williams, pee . & Co., 400 Vulcan St., Buffalo 


ZINC 


New Jersey Zinc Co., 
ork, Ms 


160 Front St., New 


For more information on products advertised, use Inquiry Card, page 247 
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HORIZONTAL 
MILLING 
MACHINE 
MODEL SH 4¢ 


MODEL SV 44 


VERTICAL 
MILLING 
MACHINE 


VERSATILITY 


WITH PRECISION! 


MOREY MACHINERY CO., Inc.| 


Monvfacturers « Merchants Distributors 


Spindle speeds 
(6) 


Motor 


383 LAFAYETTE ST. - NEW YORK 3, N.Y. 
ALAOHOCIN + CABLE ARORESS: 


STEINEL 


HORIZONTAL & VERTICAL 


ILLING MACHINES 


The many speed ranges available, 
rigid construction and high precision 
workmanship make these machines 
ideal for the production of parts in 
the toolroom or production shop. 
You'll find that ease of operation 
enables the Steine! Milling Machines 
to handle o large variety of work 
with efficiency, accuracy and com- 
plete dependability. 


PROMPT 
DELIVERY 


PARTIAL SPECIFICATIONS 


SH 4a SV 44 

Table working 
surface 24°17 


63-630 rpm or 224-2240 tom 
125-1250 rpm 

1 or HP LHP 
For full information ana 
specifications write to Dept. M-2 


| 


by the Davis til 
even work tape 
foot to be set 


Dovis multiple tooth cutters make quick 
work of all keyways up to 1” in width. 


4 


QUICK, LOW COST 
OPERATION is made possible 


ting table, which permits 
ring as much as 3” per 
up and cut quickly. And 


let us work out set- 
ups to speed up your 
production. 


Write for Bulletin 


= 


with S 
Drinterrupte 


Ip 


MODEL “H1"’—Hob Thread Milling 
Machine... for precision, external 
or internal, right hand and left 
hand threads... . AUTOMATICALLY! 


when threaded on 


AUTOMATIC 
THREADING 
MACHINES 


Speed up your production with one of the 3 
COULTER Automatic Threading Machines 
for faster, better, and lower production cost 
parts. Insure yourself with the greatest margin 
of profits, yet produce parts with uncanny pre- 
cision, perfect threading and have wide range 
versatility. Now you can be far ahead of all your 
delivery schedules. You can thread parts to 
desired lengths and diameters, use the metals 
your specifications require, and get a quality 
product on COULTER’S amazing threading 
machines. Everything is automatic. 


Without obligation, consult our engi- 
neering staff with your specific thread- 
ing problems. Catalog and machine 
specifications available upon request. 


WINE TOO) RUILDERY SINCE 


“Coiilter Machine Co. 


643 Railroad Ave. Bridgeport 5, Conn. 
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COMPANY 
i ee 405 EXCHANGE ST. 
ie ROCHESTER 8, N. Y. | 


N.W. Station 


(RANT PIONEERS RIVETING 


OVER 50 YEARS’ 


BOTH SPINNER AND HAMMER TYPES 
Single and Multiple Spindies—Vertical and Hori- 


oss zontal—Automatically or Foot-Operated. Handles 
eS rivets from the smallest and most delicate up to Vibroning 
Machines Ye diameter. Riveters 


THE GRANT MFG. & MACHINE CO. 


Bridgeport 5, Conn. 


EXPERIENCE 


FLEXIBILITY 
AT HIGH SPEED 
LOW COST 


The Fischer Oil Groover 
cuts all types of grooves in 
bearings and shafts, continuous or 
relieved, straight or spiral—at any 
angle from parallel to perpendicular 
to the axis of work. Send samples 
for free grooving and cost estimates. 


FISCHER 
MACHINE CO. 
+314 Eleventh Street 
Philadelphia 7, Pa. 


with 


ALLEN Punch Press 
1-Ton Power Bench Type 


4 Powerful, Dependable, E ical 
For light work —stamping, forming, 
riveting metal, fiber or other material 


Overall height 17'2'... Base size 8'2” 
xn 8',”... Ole bed 542” x B42”... 
Ram face 1'2.” x 3'2”... Ram stroke 
. 


‘ sturdy, single pin, non-repeat hand 
lever clutch. V-belt drive. Weight 105 
ibs. Requires only ‘4 to “2 H.P. Motor. 
This machine of a thousand uses! Adequate 
for many types of work now done on 
at greater expense. 


large presses 

30-Day Money-Back Guarantee. 
CIRCULAR Order TODAY. Price $97.50 
Clinton, Mo. (Ineludes Motor bracket, 
V belt, motor pulley, less motor). 


ALVA F. ALLEN, Dept. M, Clinton, Mo. 


O “HOLE-HOG’ 


‘Designed 
INE TOOLS i 
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BARKER Bench Type MILL 


for Production Milling of 
Small Parts by Unskilled Help. 


Massive heavy head allows fast cuts 
without chatter. Holds close tolerances on 
big run jobs. Hundreds in use from coast 
to coast. 


EXCLUSIVE 3-WAY TRAVEL 


$295.00 
Complete with 1/3 H.P. motor 


Write for Literature 
and Complete Details 


BARKER ENGINEERING CO. 
500 Green Rd. Cleveland 21, Ohio 


DYKEM 
STEEL BLUE’ 


making Dies and 
Templates Oye as | 
Teg 


/ 


Popular ckage is = 
8-oz. can fitted with 
Bakelite cap holding 3 
soft-hair brush for ap- 

plying right at bench: & 
metal surface ready for = 
layout in a few minutes. = 
The dark blue background & 
makes the scribed lines = 
show up in sharp relief, = 


prevents metal glare. In- = 

J creases efficiency and = 

= accuracy. 
== Bie Write for sample = 

on company letterhead = 


THE DYKEM COMPANY 
llth St. © St. Louis 6, Mo. 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 
scraper’s time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
MA ous to metal. Uniform. Available in collapsible 
MM tubes of three sizes. Order from your ———- 
Write for free sample tube on company letterhead. 


THE DYKEM CO., 2303RNORTH ST., ST. LOUIS 6, MO. 


| 


STEP BLOCK SETS PUNCH PRESS SETS 
QUARTER TUAW SCREWS-KNURLED HEAY SCREWS+ DOUBLE END NG FEET 
SCREW TYPE NG FEET + PRESS TYPE NG FEET+STAR TYPE HAND KNOBS 
SMOULDER SCREWS CUT THREAD STUDS TEE-MUTS - COUPLING NUTS 
ADIUSTABLE STEP BLOCKS - FLANGED NUTS> HEXAGON TYPE HAND KNOBS 


SEND FOR FREE CATALOG TODAY 


15 HOLLIER AVE., DAYTON 3, OHIO 


T-NUT & STUD SETS 


| (Hie 
or : 
ya GROOVING 
1900 
CUT COSTS 
less 
Motor 
| 
Le, 


Special Bending Brakes 
Double Folder Brakes 


STEEL HAND 


BRAKES 


For Single and Quantity Runs 
Bending Steel Plate and Sheet 
Metal 


AND POWER 


NG 


of all types 
and sizes 


182 Vanderpool Street 


NEWARK. N. J. 


ZEH & HAHNEMANN CO. 


OTWMER STYLES 
ANO SIZES IN NEW 


SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/, H.P. Heavy Duty 
Motor and autometic band tension 
control. Nothing like it for finish- 
ing metals, plastics, wood, fibre, ete. 


MANUAL ON FINISHING WALLS SALES CORP. 


WRITE TODAY 333 Nassau Avenue, Brooklyn 22, N.Y. 


MADE TO YOUR SPEC. 


EISLER ENGINEERING CO., INC. 
736 $O. 13th ST. NEWARK 3. N. J 


EDLUND 


Seu Drilling and Tapping Machin: 


Affiliated with Precision Cust 


EDLUND MACHINERY co. 
Division Bradley-Ediund Corp. - 
ngs Co Ine. Cortland, New York 


GIANT KEYSEATERS 


M & M Giant Keyseaters, built in a wide range of sizes, 
speedily and accurately cut internal keyways or 
splines in the bores of pulleys, gears, fly wheels or 
any other machine part. Special fixtures and cutters are 
available for unusual shaped keyways and taper 

work. Send us your problems today. 


MITTS & MERRILL 08 


64 Holden Street * SAGINAW, MICHIGAN 


FULL 8” om 


Greater Capacity 
and Versatility 
BOOSTS 
TOOL ROOM 
PRODUCTION 


ACCURATE—EFFICIENT—LONG LIFE 


Tool and die makers, and instrument manufacturers find the Shape-Rite 
Shaper ideal for work that can be machined on a full 8” stroke shaper. 
Convenient location of controls and simplicity of design, adds greatly 
on quick set-ups. All working surfaces are ground and hand scraped, 
and each part is closely fitted to insure highest accuracy and long life. 
Shape-Rite Shapers are furnished with plain or swivel tables. 


MAIL COUPON NOW FOR COMPLETE INFORMATION 


Mail me Name 
your SHAPE-RITE Address 
SHAPER Bulletin City 


State 


| Sales Service Machine Tool Co. 


PRESS RITE PRESSES - SHAPE RITE SHAPERS - KELLER POWER HACK SAWS 
j 2351 UNIVERSITY AVENUE - ST. PAUL14, MINNESOTA 
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A COMPREHENSIVE ENCYCLOPEDIA OF 
MECHANICAL MOVEMENTS 
UNPARALLELED IN SCOPE 
AND USEFULNESS 


The three volumes of INGENIOUS MECHANISMS FOR 
DESIGNERS AND INVENTORS contain job-tested answers 
to many of your difficult mechanical design problems . 
accurate, comprehensive and fully illustrated descriptions of 
unusual mechanical movements developed by experienced 
inventors and designers. 


Each of the three volumes of INGENIOUS MECHANISMS 
is an independent treatise on the subject of mechanisms. The 
books are similar in size and general character, but the con- 


TYPICAL SUBJECTS COVERED tents are different. The mechanisms described are grou d into 
=e : chapters according to general types. Together with the com- 
Com Application and Special Cam Designs plete index, this arrangement by function makes it easy to find 


the class of movement desired, and enables you to compare 
mechanisms which are similar in purpose but different in de- 


Intermittent Motions from Cams and Gears 


Intermittent Motions from Ratchet and Geneva Mechanisms sign. In each description you are told plainly and briefly what 

Overload, Tripping and Stop Mechanisms each mechanism consists of, bow it operates, and the features 
which make it of special interest. The illustrations are drawn 

Locking, Clamping and Locating Devices to give you the important and fundamental elements of each 
mechanism. 


Reversing Mechanisms of Special Design 
A few of the many different types of mechanisms described 


are listed at the left. Together, the three volumes will provide 
you with practical solutions to many of your most perplexing 
. ‘ : ; mechanical problems. Order one, two, or all three of these 
Voriable-Stroke Reciprocating Mechanisms volumes today by mailing the convenient order form below. 
Note time-payment plan and five-day Free inspection offer. 


Crank-Actuated Reciprocating Mechanisms 


Mechanisms Which Provide Oscillating Motion 


Mechanisms Providing Combined Linear and Rotary Motions Volume | .......... 536 Pages, 300 Illustrations 


Speed-Changing Mechanisms Volume il ......... 538 Pages, 303 Illustrations 


Speed-Regulating Mechanisms Volume Ill ........ 536 Poges, 317 Illustrations 
Feed-Regulating, Shifting and Stopping Mechanisms Price: Single Volume, $6.00 j 
Automatic Work Feeding and Transfer Mechanisms Any two volumes — 10.00 

Three volumes 15.00 


Feeding and Ejecting Mechanisms for Power Presses 
Postpaid in U.S. For Canadian or 


Hoppers and Hopper Selector Mechanisms for Automatic foreign orders, add 90¢ per book. 5 
Machines 


M-5/54 


Use This Convenient Order 


THE INDUSTRIAL PRESS 
148 Lafayette Street, New York 13, N. Y. 


{] Volume Ill of INGENIOUS MECHANISMS. 


Please send me [] Volume | [] Volume li 


(0 Send books postpaid and Bill me Bill Company 


payment in full 


installments, two or more books, three additional installments). 


(One book, two additional 


in monthly instaliments. 


*This information would be appreciated for our private records. 


‘ 
® 
i 
| 
2 
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Know-How acquired through 86 years of on-the-job experience, is respon- 
sible in great measure for the perfection embodied in these flywheel-type, 
punch press gears with pinions produced for the automobile industry. 


G. F. Stahl has amassed the impres- 
sive total of 56 years on the job— 
and son J. F. Stahl augments that with 
30 years of his own. This practical, 
progressive experience, working in 
close co-operation with a highly skill- 
ed, productive force of men and ma- 
chines, is your guarantee for gears 
that are made right, fit right and last 
far longer. You'll be happy, too, with 
Stahl's prompt deliveries. Send for 
estimate. 


SPURS TO 72” PD, 1 OP 
BEVELS TO 54” PD, 1 OP 
SPIRAL, HELICAL and WORM GEARS 
TO 48” PD, 2 OP 


CONTINUOUS-TOOTH HERRINGBONE 
TO 60" PD, 2 OP 


SPROCKETS TO 72” PD, 22" CP 
RACKS TO 20 FT. LONG, 3 DP 


SILENT GEARS; 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS— 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 


AND 


When you speed up parts and 
materials handling you lower 
costs! Morgan Cranes can han- 
die every transportation assign- 
ment in your shop—safely, eco- 
nomically and efficiently. Call 
on Morgan when you have a 
lifting or carrying problem. 


MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 


Automatic loading and 
unloading feature elim- 
inates lost motion in 
producing accurate small 
diameter, fine pitch 
gears and pinions on 
the Waltham. Individual 
motor drive through 
step cone pulleys gives 
a wide range of feeds 
and speeds. Compact 
design takes up less 
than 4 sq. ft. on the 
bench. If you want 
accurate ... fast... 
economical small gear 
production get full in- 
formation. 


ALT 


MACHINE WORKS 
Newton Street 
Waltham 

Mass. 


SMALL GEAR 

AND PINION 

PRODUCTION 
THAT'S 


Automatic! 


THE 


WALTHAM 
GEAR and PINION 


<= CUTTER 


GRINDERS 


It's true, they have been hard to get because every 
model offers extra value. 


The Model 62, for instance, features four-speed spindle 
drive, universal positioning of elevating hand wheel, 
anti-friction ways, more vertical capacity, longer swing, 
one-shot lubrication system. 


The many other Grand Rapids Cutter Grinders are 
also on improved delivery schedules. Send coupon 
for complete information. 


GALLMEYER & LIVINGSTON CO. 
425 Straight Ave., Grand Rapids, Mich. : 
Please send me the following : 
Cutter and Grinder Literature 
{_] Surface Grinder Literature : 


MEYER NAME 


FIRM ADDRESS 
We'll answer w rithin twenty four hours” 


of 
VOW! improved delivery 
grate 
“a 
7 
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FEATURE 
THIS 
MONTH 


Single Plunger Solenoid Pilot Operated Valves 
They'll give you millions of cycles of 
efficient trouble-free operation 


@ Quick-As-Wink Solenoid Valves are unsurpassed 
for positive, trouble-free dependable service . . . they 
give users millions of cycles of fast, high speed — and 
safe — operation. All parts are rugged. Low amperage 
requirement of the solenoid eliminates intermediate 
relays and simplifies electrical circuits. %’’ to 2" sizes. 
2-way, 3-way or 4-way actions. Bucking cylinder or 
double solenoid return. Send for the data sheets. Get 
full details about Quick-As-Wink, America’s outstanding 
valve line, today. 


PUSH BUTTON OPERATED AIR VALVES 

Push-pull or push and spring return operation — Ye"" 
and %"' tapped connections. Widely used for controlling 
cylinders and many other applications. Air to 125 psi — 
vacuum—can also be used in 
low pressure hydraulic service, g 


LEVER OPERATED 
HYDRAULIC VALVES 

Two position or three posi- 
tion valves to sizes 
for line pressures 1000 to 
5000 psi. Can be furnished in 
neutral, compound-exhaust or 
compound-on actions. Pilot 
cylinder operated types 
available up to 


For Fully Descriptive Data Sheets Write 
Cc. B. HUNT & SON, Inc. 


Hand, Foot, Lever, Cam, Pilot, Diaphragm and Solenoid Control Valves 


1942 EAST PERSHING STREET SALEM, OHIO 
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GEARED T0 
YOUR NEEDS 


Diefendorf is equipped 
to meet the gear needs 
of aggressive, progres- 
sive American indus- 
try. Every order—large 
and small — receives 
complete attention. 


Gear of all types and 
all sizes—all materials. 
Specification orders 
only. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse, New York 


G EA R S 


FRANKE 


AS you want them — WHEN you want them 


Spurs & Pinions 

Helicals & Spirals 

Sprockets & Racks 

Bevels & Mitres 

Worms & Worm 
Gears 

Spline Shafts & 
Spline Fittings 


Send blueprints for proposals and/or engi- 
neering collaboration. No obligation to you. 


FRANKE GEAR WORKS, INC. 
1926 W. COLUMBIA Ft CHICAGO 26, ILL. 
—~ALL MAKES... 


GE AR Special and Standard 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears Accuracy 
Quality and 


NEW JERSEY GEAR & MFG. CO. 


1470 Ave. Hillside, N. J. 


HOBBING 
SHAPING 
GENERATING 
LAPPING 
SHAVING 


WILLIAMSON GEAR & MACHINE CO. 
2606 MARTHA ST., PHILADELPHIA 25, PA. REgent 9-8424 


Specialists in manufacture of Fine Pitch 
Gears to close tolerances . . . from 
ordinary commercial grades to the 
most exacting aircraft specifications. 


g 
| ® oF 
| 
4 | 
| 
| 
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Making Better STAMPED Gears Is a 
Highly Developed Winzeler Specialty 


Now, you can get extreme accuracy in the Stamped Gears you 
need. Better men and methods and machinery, developed 
through years of specialization, have resulted in a degree of 
economy and precision unequalled in the history of Stamped 
Gear making! Eliminate assembly headaches. . get smoother, 
quieter performance with WINZELER Stamped Gears. 


WRITE FOR FREE 4-page cata- 
log-folder describing our facilities and 
the various Stamped Gears, Tools and 
Assemblies we make. Valuable gear 
data and tables are included. Or, get 
ideas, samples and low cost estimates. 
No obligation. 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


FAS TE 


don't get stuck—stick to the ones made by 


Cov YORK, PENNA. 


B&RB 
PRECISION BEARINGS 


are selected for dependability, longer life 
and greater capacity. Standard sizes carried 
in stock. Write for 
general catalog #19. 


THE BALL & ROLLER BEARING CO. 


DANBURY, CONN. 


For more information on products advertised, use Inquiry Card, page 247 


BILGRAM 
GEARS 


e Bevel Gears with straight or spiral cut teeth— 
Ellipticals — Herringbones — Helicals — Racks — Spurs — 
Hypoids—Worms—if you want quality gears econom- 
ically produced, BILGRAM IS THE ANSWER! Any 
material, any quantity. Special attention to so-called 
“difficult” gears. Over 60 years’ experience, specially 
designed equipment and fully modern plant assure sat- 
isfaction. Submit your gear problems for economical 
solution and dependable precision. Estimates gladly 
furnished. 


BILGRAM GEAR & MACHINE WORKS 
Manufacturers of Bevel Gear Generators 
and Chamfering Machines 


1217-1235 SPRING GARDEN ST. PHILADELPHIA 23, PA. 
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HERE’S MORE INFORMATION 
for 


DETERMINATION OF THE REQUIRED HORSERG 


“Selecting the Correct Viking Pump in 


Books on Metalworking, Ten Easy Steps,” is a ten-page booklet 


Related Subjects designed to help engineers in choosing 


the right Viking Pump for each applica- 
tion. This folder is free upon request. 
3 If you would like to have 


Ventilating and 
Related Subjects 


one or more copies, write 
today for Bulletin TS-6J. 


VIKING 
HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby for forty-three 
years, 


PUMP COMPAN 


CEDAR FALLS, IOWA 


| 
The Industrial Fi 


148 Lafayette Stress 
New York 79,0 


With technical books you can get the right answer—dquickly 
and easily—to many of your daily problems. This useful catalog 
gives a detailed description, including a complete outline of 

; contents, of every book published by The Industrial Press— 

fri: MACHINERY’S Handbook, Machine Shop Training Course, Die 
Design, Gear Design, Engineering Encyclopedia and many others. 
Also explains how you may order these books through our 
convenient monthly payment plan. Just mail the coupon below, 
and we'll send your copy by return mail. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


90-85 Van Wyck Expressway, Jamaica, 35, N.Y. 


| 6/54 
| THE INDUSTRIAL PRESS PATENTED CUTTING OFF TOOL HOLDERS 
PATENTED CUTTING OFF BLADES 


: i 148 Lafayette St., New York 13, N. Y. ONLY the PATENTED construction of LUERS cutting off eiapes 
MAIL THIS | string Errigiency. of bursting. chips — MEAN MAXIM 

COUPON | Please send a copy of your book catalog to the address below. 2 Menafectured by 

ToDay! yaw fee Street, Mt. Mich. 


Miltom Luers Patents Tne 


IMPROVE FACING OPERATIONS 


Campany a ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 
vodielly from center outward 


travels from center reverse 
8 126 Philadelphia St. 
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A CUSTOMER SPEAKS: 


“Without our Optical Dividing Head, we would not even 
attempt to make the critical indexing work nowadays 
necessary for things that fly, or mechanism that must 
control angular motions to hit targets at a distance, to 
measure degrees, minutes and seconds, to eliminate 
angular velocity errors and vibrations in quick running mech- 
anisms, etc." 


The LEITZ Optical Dividing Head is the last 
word in indexing precision. Its construction 
is different from other optical and mechani- 
cal dividing heads on the mar- 
~ ket. A NEW DOUBLE SPHERI- 
CAL BALL BEARING, 
DOUBLE READING IN 
THE SAME EYEPIECE 180° 
APART, motor drive at- 
tachment and other fea- 
tures make the LEITZ an 
important aid required in 

any shop where precision 

is demanded. 


| The 2 spherical ends of the spindle are carried 
i . Hl 4 in hardened steel cups with several hundred small 
1 wo] ee. precision balls held in place by ball cages in such 

@ way that each ball creates its own path. There 
f is no play, either radially or axially, no oil film, 
no wear and a very large load capacity. 


Write for Descriptive Bulletin 


WILSON “ROCKWELL"",.. 
the Jewel of Hardness Testers 


@ Always the leader ... recognized and respected. Its quality has 
been imitated, but never attained. The WILSON “ROCKWELL” sets 
itself apart—stands alone—as the jewel of Hardness Testers. 
WILSON accepts the responsibility of leadership. 

Be sure. Look to WILSON for the hardness testers you need. Don’t 
be satisfied with anything less than a genuine “ROCKWELL.” It 
may cost less than you think. Write for literature and prices. 


WILSON 
“ROCKWELL” 
and TUKON 
Hardness 
Testers 


*Trade Mark Registered 


N MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


index Plates 
for Grinding 
Spline Plug 
Gages 


Broaches for 
Spline Ring 
Gages 


Cast Iron Laps 
for finishing 
Spline Ring 
Gages 


SEND US YOUR 
GAGE BLUEPRINTS FOR 
PROMPT, FIRM 
QUOTATIONS 


WRITE TODAY 
for your personal copy of the 
AMCO precision gage 

file folder 


For more information on products advertised, use Inquiry Card, page 247 


19760 W. EIGHT MILE ROAD DETROIT 19, MICHIGAN 
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Geo. SCHERR OPTICAL TOOLS, Inc. 
Wie 
200—MA LAFAYETTE STREET * NEW YORK 12, Ril | 
1 
A 
EN. 
\ 
St. Bax: : MICRO-INCH PRECISION GAGES SINCE 194) 
230-D Park Avenue, New York 17, N. 


In an industry beset with red ink, Eastern Air Lines 
has shown a profit every year since the Captain took 
over the controls, The fact that Captain Rickenbacker 
and the stalwart Eastern team of executives, engineers, 
pilots, traffic experts and weather wizards who back him 
up read their Business Publications page by page, issue 
by issue, is a tribute to the editing and publishing skill 
of this great group of periodicals. 

Like Captain Rickenbacker and his associates, other 
business and professional leaders throughout the country 


1001 FIFTEENTH STREET, N. W. + 


The national association of publishers of 
162 technical, scientific, industrial and pro- 
fessional magazines, having a combined 
circulation of 3,524,478... audited by 
either the Audit Bureau of Circulations or 
Business Publications Audit of Circula- 
tions, Inc... . serving and promoting the 
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BUSINESS PUBLICATIONS 


are depending on the business publications which cover 


The United Business Press 


NATIONAL BUSINESS PUBLICATIONS, 


WASHINGTON 5, D.C. 


“At Eastern Air Lines our key 
men in operation, maintenance, 


sales and management rely on 


to help keep us abreast of industrial 


developments and business trends.” 


Capt. Eddie Rickenbacker 
Chairman of the Board and 
General Manager, 
Eastern Air Lines 


their own fields to bring them vital news of products, 
methods, markets and men. They look upon the Business 
Press as a superbly organized intelligence service cover- 
ing dozens of specific fields. Each issue of a business 
publication is a special report. Because these men who 
influence buying read business periodicals eagerly and 
thoroughly, the advertising pages of the Business Press 
form a direct sales channel for products and services that 
are sold to business and professional men. 


INC. 


STerling 3-7535 


Business Press of America... bringing 
thousands of pages of specialized know-how 
and advertising to the men who make deci- 
sions in the businesses, industries, sciences 
and professions... pinpointing your audi- 
ence in the market of your choice. Write 
for complete list of NBP publications. 
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CENTER DRILLS Made of finest high 
speed steel. Available 
in all standord sizes. 
Always in stock for 
immediate delivery. 
Specials made to your 
specifications. 


speed. Right hand. 
” shank. Diameters from 
a toll”. Standard sizes 
in stock for immediate delivery. Eompiete set—41 sizes—ovailable 


in sturdy, hardwood box. Saves time and money, becouse you 


CENTER REAMERS 


always have the size you need. 


High speed _ steel. 
Reamers from 14” to 
1” ~=regularly tur- 
nished with 60°, 82° 
or 90° included angle. 
Specials made to 
your specifications. 


LATHE MANDRELS 


Precision made of tool 
steel, hardened and 
occurately ground. 
Tapered .0005” tothe 
inch. Mandrels from 
3/16” to 1” are 
0005” undersize oat 


small end, from 1- 
Write for Literature 1/6” to 3”, .001” un- 
INustrated literature and prices on all dersi 1 
KEO Products mailed on request. delivery. 


19324 WOODWARD DETROIT 3, MICH. 


APEX MILLING CUTTERS 


Made _ with inserted 
Blades, all drop-forged 
of selected steels. 
Adjustable for diam- 
eter or width. 

Single or multiple op- 
erations with blades 
of High Speed, Super 
Cobalt, Stellite, Rexal- 

loy, or Carbide Tipped. Standard sizes, including large 
diameters, carried in stock. 


APEX TOOLS FOR LIGHT OR HEAVY PLANER WORK 


Adjustable serrated for maximum wear. Over 50 standard 
shapes of tool bits interchange in one holder. Angle tools 
for Plate Planers carried in stock. Special shapes to order. 
Tools drop-forged of High Speed Steel, Super Cobalt 
Steel, or tipped tools of Stellite, Rexalloy, or any grade 


’ or make of Carbide. Fur- 
nished ground ready for 
use. 


Service representatives 


available. 
€uae Send for catalog. 


APEX TOOL & CUTTER CO., INC., Shelton 11, Conn. 


All types and sizes of screws 
(Phillips, slotted, hex head, 
socket), bolts, nuts, wash- 
ers, rivets, keys and pins 


Over 9000 items in stock means 
immediate delivery from one source 
New Garden City plant now oper- 
ating at top speed ond quality 
Unsurpassed facilities for quantity 
fahrication of specials 

A staff of seasoned engi.eers al- 
ways available for Itati 
Pioneers in the manufacture of 
stainless steel fasteners 

RITE NOW FOR FREE COPY OF 
FASTENER MANUAL P14 


FACTURERS SINCE 1929 


REW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


For more information on products advertised, use Inquiry Card, page 247 


Many times more durable 
than sieel, Talide Metal 
adds years of life to the 
wearing edges of tools, 
dies, machinery and equip- 
ment. 
Hard as a diamond and al- 
most indestructible, it tri- 
ples output per man and 
er machine. 
Por good service and re- : 
commendations for improv- 
ing any cutting, drawing or 
wear-resistant application, 
send particulars to Metal 
Carbides Corp., Youngs 
town 7, Ohio. Write for 
YT Catalog No. 54-G 


OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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@astern Rebuilt Machine Tools 
THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


INTERNAL GRINDERS ENGINE LATHES (Continued) 
No. 24P 6” Bryant, m.d 14”x8" Prentice, m.d., taper 
No. 24—-21" Bryant, m.d 167x350" centers Monarch, m.d., taper 


No. 44 Heald Facing Type Borematic, m.d 16”°x6" bed Ciseo Geared Head, md 
No TOA Heald, m.d., latest 16°x6" Hendey Geared Head, m.d 
No. 72 Heald Sizematic m d 16"x6" Hendey Yoke Head, taper 


No 2A Heald Simmatic ‘Duplex,’ m.d 16”x6" Lehmann Geared Head, m.d 
No A Heald Gagematic, m.d 16”x6" Lodge & Shipley Selective Head, m.d 
No. 72A% Heald Internal, m.d 16°x6" bed Monarch Geared Head, m.d. 
No. 72A% Heald Sizematic, md 16°x8’ Monarch, cone, motorized 
No. 72A5 Heald Gagematic, m.d. 16°x12" bed LeBlond Geared Head, m.d., taper 
No. 72A5 Heald Sizematic, md 16”x14' Monarch, m.d., taper 
No. 72A5 Heald Plain, md 17”x6’ LeBlond Geared Head, m.d. 
No. 75 Heald Airpiane, m.d., latest, new 18”x5’ LeBlond Geared Head, m.d 
No. 74 Heald, ma 18”x6'6" bed Greaves-Klusman Geared Head, m.d. 
No. 81 Heald Gagematie, Sizematic, m.d. 18"x7’ Hendey Geared Head, m.d., taper 
No. 64% —16" Van Norman Automatic Oscillating Radius, ix”x’ bed American Geared Head, m.d 
m.d., latest 18x’ Hendey Geared Head, m.d., taper 
No. 5 Bryant, m.d., latest 18’xs’ Lodge & Shipley Geared Head, m.d 


Whitcomb-Blaisdell Geared Head, s.p.d. 
bed Walcott, cone, motorized 
18”x10'6” bed Boye & Emmes, cone, motorized 
19”x4’ centers LeBlond, m.d 


T 
OOL & CUTTER GRINDERS 19”x6" bed LeBlond Geared Head, m.d., later type 
19”x10’ bed LeBlond H.D., m.d 

wi LeBlond Universal Tool & Cutter, m.d 20"xs8’ bed Ciseo, cone, motorized 
#2 LeBloud Tool & Cutter, md 207%8’ bed GreavessKlusman Geared Head, m.d. in leg 
niversal Tool Grinder, belt bed Boye & Emmes, m.d 
Type OSD Sellers Drill Grinder, m.d 90" ‘Shipley G 

20”x8" bed Lodge Shipley Geared Head, m.d., taper, 
No 7 GY Sellers Drill Point Thinning Machine, m.d late 
Grand Rapids Tap Grinder, style 12M 20" "xy! i 
tate” 2 bed Rahn-Larmon Gap Lathe, cone, motor 
Be 2A Wm Sellers Universal Tool Grinder, m.d. 20”x10'6” Boye & Emmes, cone, motorized 
2K Sellers Wet Grinder, d 20%10'6” bed Sidney ‘'Tritrol’’ Geared Head, m.d., late 

o, 2 Lumsden Oscillating Tool Grinder, belted, m.d. 21° x8! bed LeBlond Geared Head, m.d., taper 


7’ centers American, m.d 

x10’ bed LeBlond Geared Head, m.d., taper 

"x12" LeBlond Geared Head, m.d., taper 

*x12’ bed LeBlond, cone, motorized 

‘x12’ bed Boye & Emmes, belt drive 

*x12’ Bridgeford Geared Head, m.d., taper 

24x13" bed Lehmann Geared Head, m.d., taper 

24x16" bed Lodge & Shipley, cone, motorized 

24” raised to swing 32”x22’ bed——-16’ centers New 
Haven, cone, taper 


No. 47 Sellers Tool, m.d., latest 

No. Sellers Tool, md 

Pratt & Whitney Deep Hole Drill Sharpener, m.d., latest 

Gould & Eberhardt Gear Cutter Grinder, 2 step cone 
pulley belt drive 

Oliver Ace Universal Tool & Cutter Grinder, m.d 


ENGINE LATHES 30”x10" bed Betts-Bridgeford, m.d. 
Gema ‘‘Copytor’’ Duplicating Attachment, m.d taper 
Model TR »% Hardinge High Speed Precision Lathe, m.d. 20”°x13'6" bed Niles-Bement-Pond, m.d 
Lodge & Shipley Geared Head, m.d., taper 30°x40' bed (33’ centers) Betts Bridgeford Heavy Duty 
is x84 centers Lodge & Shipley Geared Head, m.d., Hollow Spindle, ‘Oil Country’’ type, m.d. 

taper | 36x84” centers American ‘‘Super Productive’, m.d. 
14° x61 centers American Geared Head, m.d 36°%16'6" bed Boye & Emmes Geared Head, m.d 
centers Bradford Lathe, Timken 36”x18’ Putnam, m.d. 
14”x6" American High Duty Geared Head, m.d., taper 38x17" centers American Super-Productive Geared Head 
14"x6" Hendey Geared Head, m.d., taper m.d. j 
14° x6’ Lodge & Shipley Geared Head, m.d. 40” raised to 48%x120” centers m.d. 
} ed Pratt & Whitney, cone 42”x14" bed American Geared Head m.d 

x6" LeBlond cone 42” Putnam raised to swing 5644x20’ bed Geared Head, 
14x86" LeBlond Geared Head, 8.p.d m.d., 11°6” centers 
14°°x6" bed Monarch, cone, motorized 48”x20'8" bed Niles-Bement Pond, m.d 
14" x6" Sidney Geared Head, m.d 48"x42" centers Niles-Bement-Pond, m.d. 
14”°x6" Springfield Geared Head, m.d., taper 62" x7" centers I. H. Johnson, m.d 
14°x8" Sidney Geared Head, m.d centers I. H. Johnson, m.d. 


— EASTERN MACHINERY COMPANY 


Tennessee Avenue, Cincinnati 29, Ohio * MElrose 1241 © Cable Address EMCO 


broken tools 
made like new again 


ser or broken tangs replaced at low 
costs on any tool with a Morse Taper (sizes 1 to 6) 

dundreds of leading industries save money on drills, reamers, 

countersinks, cutters, drivers, the NU-TANG way. 

Prompt delivery. Send for prices—or send 

tools for repairs. All work guaranteed. 


NO WELDING! NO SLEEVES! 
NO SHORTENING! NO DISTORTION! 
NTEED 


like this! | milling machines. Integral washer and out. 
Typical direct prices for 10” lengths: 
%—$1.36; %—$1.58; %—8$1.89. Write 


THE © K TOOL COMPANY. INC., M 


us like this! % Patent No. 2,512,033 


a ‘GOOD DEAL 
with MOREY 


1000 LATE TYPE TOOLS IN STOCK 


DRILLS 


AMERICAN 4’ arm 11” col. ‘‘Hole Wizard’’; late type 
AMERICAN 5’ arm 13” col. ‘Hole Wizard’’; late type 
NATCO Model B48 Multiple-spindle, late type 
WATCO Model E5 Multiple-spindle; late type 


GEAR EQUIPMENT 


FELLOWS #6, 61A, 75 H.B. Gear Shaper; late type 
GLEASON 12” — Bev. Cutter gy ag type 
GLEASON 3” Spiral Gear Generator, late t 
GLEASON #17 Spiral Bevel Hypoid Gear Grinder: late 
GLEASON #24 Straight Bevel Gear Generator; late 
4”, 37” Bevel Gear Planer; late type 
BARBER COLMAN Type ‘‘A’’ Gear Hobber; late type 
GOULD & EBERHARDT #12-H Gear Hobber; late type 
GOULD & EBERHARDT #120-H Double head universal; 
late 


> 

=z 


LATHES—Engine and Mfg. 


DENHAM 12/7x54” certers, Gap; lato type 
DENHAM 16x72” centers, t 
HENDEY 24x36” centers, 
JONES & LAMSON ‘Fay’? 20x25” Auto., M.D. 
LEHMANN 16x30” Center, Timken, late type 
LODGE & SHIPLEY 14’x30” Centers; late type 
MONARCH 12’x30” Centers; Model CKK; late 
MONARCH 14x42” Centers; ‘‘Z'' Magnamatic, 
Automatic; Timken, M.D., late 
WILES 30”x25’ bed, Single End Boring, “Time 


S ; late type 
NILES 30x50’ bed, Single End Boring, “Time 


type 
PORTER-McLEOD Lathe; New 
PRATT & WHITNEY 16x30” ‘centers; Timken; late 
REED PRENTICE ctrs., model ‘'B’’, Timken; 
SPRINGFIELD 14x43” geared; M.D. 
SUNDSTRAND 10x60” ctrs., Automatic; late 
SWIFT 16x72” centers; late type 
U.S. Model 8108 Cutter Reliever; Pa” cap.; late 
BARDONS & OLIVER #5 Universal ram type; late 


LATHES, Turret 


GISHOLT 1L Univ. Saddle type; Timken; M.D.; late 
GISHOLT 2L Univ. saddle type; ae. M.D., late 
MOREY No. 2 ram type, Timken; lates type 

MOREY No. 4 ram type; Full Univ. ; ; Tatty type 


PLANERS 
1087x8444’; 4 hds.; PRT; 


CINCINNATI 72x48x14’; 2 rail heads; 1 side head; 
DETRICK & HARVEY 487x48x16’; 4 hds.; hydr., 
GRAY 24/x24’’x6’; 2 heads; motor drive 
“Maximum Service’; 4 heads; 
Rapid Traverse; D.C. Reversing; M.D. 
“Maximam Service’; 4° heads; 
apid Traverse; D.C. Reversing; M.D. 
adj. openside; box table; 
hds.; vari- Power Rapid Traverse; 
late type; M.D.; NEW 19 
NILES 487x48/’x10’ ‘double, 4 heads, PRT; M.D. 
WILES 487x487x12’ “Time Saver’; 3 heads; DOC re- 
versing; Power Rapid Traverse; M.D., new 1952 
NILES BEMENT POND heads, 
Power Rapid Traverse; DC; M.D. 


PRESSES 
BLISS No. 6 Straight side, 135-ton cap. 100” bet. 


4 525-ton double action toggle 

drawing press, with or without cushions; M.D. 

No. 5 ‘‘Max-Pres’’ 1,000 ton cap., 
Forging Machine; M.D. 

SHAW. 250- ton hydraulic flangin press; late 

WATERBURY FARREL Wo. 9, 125-ton cap. 


SAWS 
6x6" cap. ed NEW 


NEW 
PEERLESS" owe “Hack Saw, aute eed ; 
PORTER McLEOD No. 2A Wet Abrasive cut-en 


Complete Catalog on Request 


MOREY MACHINE Ines 
Manufacturers © Merchants © Distributors 
385 LAFAYETTE ST. NEW YORK 3, N. Y. 
Tel. AL. 4-6560 © Cable: WOODWORK, N.Y. 


For more information on products advertised, use Inquiry Card, page 247 


assij7ieqaq ana Ne-oale ect1on. 
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TH 
| T-slot 
4 The world’s best . . . one-piece, drop-forged—not welded— 
is STRONG AS NEW! of mild carbon steel, heat-treated, with head accurately 
Send them to We return them | tor standard tables on lathes, planers, boring mills, 
up to 30” 
NUTANGS™ 
25: ume 6. N. 
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MACHINERY’S MATHEMATICAL TABLES 


A special book containing 126 pages of the mathe- 
matical tables used daily in drafting-rooms and In 
many shops, including powers and roots of numbers, 
circumferences and areas of’ circles, 
angles, and logarithms. The tables of squares, cubes, 
square roots, cube roots and reciprocals cover num- 


functions of 


bers from 1 to 2000. The tables of circumferences and Conn. Pacifie Coast 


areas are for diameters ranging from 1/64 to 100. 
The trigonometric functions advance by minutes 
and degrees and are given to five decimal places. CE 
The logarithm tables are also to five decimal places. 
All of these tables are the same as the ones in 
MACHINERY’S HANDBOOK, but this small book is 
usage and quick 


especially adapted to continual 


reference. Send your order and $1.50 to 


THE INDUSTRIAL PRESS, 148 Lafayette St., N. Y. 13 


Los Angeles, Calif 


straightness of threads, low chaser costs, 
less downtime, more pieces per day. 
THE EASTERN MACHINE SCREW CORP., 23-43 Barclay St., 
CANADA: F. F. Barber Machinery Company, Toronto 


Behringer, 334 San Pedro S&t., 


GEORGE SCHERR CO., Inc. 


The Genuine (MAUSER) VERNIER CALIPER 
INOW. STAINLESS STEEL rHroucHout 


AND YHE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-SRONTZE odjestadic gid retains 
@ SPECIALLY LONG VERNIER te read thousendths 

@ 3 GRADUATIONS 1/1000" 1/128" 

1/10 mm beck 

Request iWlestreted folder show complete tine of 

MAUSER Toolmakers Calipers, Height Geges, Bevel Pre- 
trectors ond Tool Stonds. 


200-MA Lafayette St., New York 12, N. Y. 


Classified and 


Re-Sale Section 


FOR SALE 

3 Divine automatic straight line polishing mo- 
chines. One with 6 unit 15 HP. buffing lathes 
used 9 months. Two with 4-10 HP. and 2-7¥, 
HP. units used 2 years and 4 years. All have 
automatic push button controls, conveyor, belt, 
drive and all motors and applicators, variable 
speed controls and starters. Reasonable. Box 
No. 677, MACHINERY, 148 Lafayette St., New 
York 13, N.Y. 


FOR SALE 
CARBURIZING FURNACES 


Two gas fired muffled type carburizi 
furnaces. Capacity 1200-1500 Ibs. of wor 
~ hour. Size of furnace 40 feet long, 9 
eet wide, by 9 feet high. Inside dimensions 
of muffle, 22 feet long, by 3 feet wide, 11; 
inches high. Furnaces have oil quench tonk 
under vestibule on discharge end so that the 
work quenches in oil in furnace atmosphere. 
Complete with hydraulic system, control 
ponel and temperature instruments. 


One spare set of alloy muffles will be 
included with the two furnaces. Furnaces 
can also be used for dry cyeniding or ciean 
hardening. 


Contact W. E. Sanders, 
Bendix Products Division 
Bendix Aviation Corporation 
South Bend 20, Indiana 


FOR SALE 


Bliss 1B—Double Action Cam Drawing Press— 
Motorized—with Automatic Feed up to 6”. In 
Perfect Condition. 


U.S. Tool Co. #S5F-8—Maximum Stock Width 
12”—Maximum Length of Feed 12”—with $S-5- 
Straightener and Roller Check. Brand New and 
Never Used. 


Ferracute C82 Power Press with Dial Feed— 
Motorized. In Good Condition. 


Box No. 680, MACHINERY, 148 Lafayette St., 
New York 13, N.Y. 


WANTED 


to buy for cash 
back volumes and sets 
of this Journal (MACHINERY) and other 
Technical Periodicals 


ASHLEY, 24 East 21, New York 10, N. Y. 


FOR SALE 
24” BULLARD VERT. TURRET LATHE 
LATE TYPE 


SERIAL OVER 18,000 
PRICE REASONABLE 


ADELPHIA EQUIPMENT COMPANY 
341 NORTH THIRD STREET 
PHILADLEPHIA 6, PA. 
MARKET 7-5026 LOMBARD 3-7277 


EXAMPLES FROM OUR HUGE 
STOCK 


AUTOMATIC, 20”. 25” Fay lathe, new 1942. 

DRILL, RADIAL, 6 ft. arm 16” Column American 
motor-on-arm 

DRILL, RADIAL, 4° arm 13 column Carlton, PF, 


PE, tate. 
GEAR HOBBERS, 72” Schuchardt & Schutte Universal. 
GEAR SHAVER, 8” Red Ring, late (two) 

GRINDERS, CENTERLESS, No. 2 Cincinnati Filmatic 


bearing 

GRINDERS, CYLINDRICAL, 10” x 18” Cincinnati 
Filmatic, hydraulic infeed 

GRINDER, CYLINDRICAL, 16” x 96” Landis type 
B gap, new 1941. 

GRINDER, 16” x 72” Norton type C, new 1945. 

GRINDER, 72” Hanchett rot surface, new 1945. 

GRINDERS, SURFACE, 6” x 18” Norton vertical and 
horizontal, late type. 12” x 48” Model 300 Han- 
chett vertical spindle, 1946 

LATHES, 14” x 42” Hendey CamLoc, Timken, tool- 


room 
LATHES, 48”/52” x 20’ 6” Wiles Bement Pond, 
geared head, like new 
LATHES, TURRET, No. 3A Warner & Swasey, 1941 
MILL, 24” x 24” x 12’ Ingersoll adj. rail planer 
type, new 1945 
MILL, No. 3K Kearney & Trecker aniversal, dial type 
PRESS, OBI, three 95 ton Hamilton 
PRESS. 100 ton 50-D-36 Cleveland DC, steel frame. 
PRESS, St S$. 500 ton Verson crankiess, air clutch, 


late 
PRESSES, HYDRAULIC, 15, 25 and 50 ton Dennison, 
all late 
W, 36” Doail Metaimaster, late 
R, 24” Cincinnati Climax HD Vee ram type, 


SHAPER, 32” G & E Invincible late type. rebuilt 
TAPPER, No. 2 Bakewell vert. precision, late model. 


Write for latest catalogue. 


MILES MACHINERY CO. 
2045 E. Genesee Avenue 
Telephone—Saginaw 2-3105 
Saginaw, Michigan 


WANTED—2A WARNER & 
SWASEY TURRET LATHE. 
Must be in first class condition and not 
older than 1950. Should have basic tool- 
ing for chucking work. 
STARDRILL-KEYSTONE CO. 


Beaver Falls, Pa. 
Phone 69, D. W. Colvin 


ELECTRIC FURNACE TO 1850° 
with Auto Temperature Control. Sliding door. 
Cheap to op + Cushct, tial Dependabi for 
Machine Shop, Tool Room. 

8” x 12” x 15” inside 4.5 K.W. $250.00 
12” x 16” x 20” inside 9.0 K.W. $500.00 
H. WILLIAMS 
BOX 9042D, HUNTINGTON, W. VA. 


e Are there any machines or 
equipment you need, or would like to 
sell? Advertisements in MACHINERY’S 
Classified and Re-Sale Section bring 
results! Rates are $10.00 per single- 
column inch. Send poyment with 
order, 


Classified Advertising Department 


MACHINERY 
148 Lafayette Street 
New York 13, N. Y. 


WANTED—MANUFACTURER’'S AGENTS 
In all parts of the country-——by long time 
manufacturer of hydraulic machinery desir- 
ous of increasing participation in this field. 
Interested only in persons or organizations 
possessing sound background in hydraulic 
press use and application. Write full details 
to Box #679, MACHINERY, 148 Lafayette 
St., New York 13, N.Y 


MACHINE TOOLS 
25/50” x 12° LEBLOND Geared Head, Sliding Bed, 


Gap Lathe, Motor Driven, 61” center gap closed, 108” 
jap open. 4 jaw Independent, small and large 


FALK MACHINERY CO. 


18 Ward Street —BA 5887 — Rochester, N.Y. 
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A “natural’’ for the ELECTRONICS Industry .. . 


no. 73 HAND SCREW MACHINE 


will increase your production and push down your shop costs 


% new method of driving the headstock spindle 
% new mechanical reverse *® totally enclosed headstock 
% American type spindle nose 
*% spindle stops without stopping motor % spindle speeds, 35 to 3500 
% infinitely variable speed drive (Hi-lo ratio 5 to 1) 
% hardened and ground bed — %& reverse ratio 214 to 1 *% single lever control 
% single speed motor % built-in coolant pump 


% new pedestal cabinet with built-in chip pan and collet rack for 36 collets 


Address: 
52 River Street 


THE WADE TOOL CO. 


WAtLTH AM ; M A i AMERICAN INDUSTRY 


Send for descriptive circular on the WAbEt NO. 73 HAND SCREW MACHINE 
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ae these impressi feat the brand 


Abbey Etna Co. ave 319 
Abrasive Machine Tool Co. 48 
Allegheny Ludlum Steel 

Corp. 118 
Allen, F. 420 
\llied Produ Coes. 383 
Allmetal Screw Products Co. 

429 
AMO Gage Co, 427 
American Brass Co. «+ 81 
American Broach & Mch. 

Co. - Insert 91-106 
American ‘Chain & Cable 297-427 
American Felt Co, 361 
American Steel Foundries .... 321 
American Tool Works Co 143 
Ames, B. C., Co. - ORO 


Ampco Twist Drill Div., 


Greenfield Tap & Die Corp. 
Insert 89 


Anderson Bros, Mig. 


Insert 91 


Apex Tool & Cutter Co., Inc. 
Armetrong-Blum Mfg. Co. 
Armstrong Bros. Tool Co. .. 


Automatic Steel Products, 
Ime, 
Avey Drilling Machine Co 


Axelson Manufacturing Co 
B 
Baker Bros. > Inc 
Jaldwin-Lima Hamikton 


( ‘orp. 

& Roller Co 

Sarber-Colman Co.’ Insert 91- 
ls: & Oliver, Inc 
Sarker Engrg. Co, 
sarnes Drill Co, 
sarnes, John S., Co. Insert 91- 
Machine Tool Co. 
Zeaver Tool & Engrg. Co. 
Besly-Welles Corp. 
3ethlehem Steel Co. 
silgram Gear & Mch. Wks 
Birdsboro Steel Foundry 

Machine Co, 


Black & Decker Mfg. Co. -.-- 


Insert 91- 


106 
429 


. 401 


296 


324 
82 
ra 


106 


106 
106 


109-122 


425 


144 


207 


Blanchard Machine Co. — 
Brad Foote Gear Works, Inc. 299 
srown & Sharpe Mfg. Co 
Front Cover Insert 237-238 
sryant Chucking Grinder Co. 
83-282-283 
Buffalo Forge Co. “ . 306 
Buhr Machine Tool Co. 245 


Bullard Co, 
sutterfield Div., 
Drill Co. 


Union Twist 


Insert 44-45 


Cameron Wks., Inc, 331 
Campbell Machine Div, 

American Chain & Cable .... 297 
Carboloy Dept. of General 

Electric Co. 110-111 
Carborundum Co 26-27 
Card, S. W., Mfg. Co, +--+ 357 
Carlton Machine Tool Co, 294-295 
Carpenter Steel Co. 119 
Challenge Mchy. Co. . 396 
Chicago-Latrobe Twist Drill 

Chicago Pneumatic Tool Co. 246 
Cincinnati Bickford Tool Co. 241 
Cincinnati Gear Co. 398 


‘incinnati Grinders, 
rated 


Cincinnati Milling Machine 
Co., Grinding Wheels Div. 55 
Cincinnati Milling Machine 
Co., Hydroform Div 
Cincinnati Milling Products 
Div., Cincinnati Milling 
Machine Co 3] 
Cincinnati Shaper Co 76-77 
Cities Service Oil Co. 123 


Clark Controller Co. 


Insert 289-290 
Classified Advts. 430-431 
Clearing Machine Corp 
Back Cover 
Cleveland Crane & 

Co. 66 
Cleveland ent Co. 364 
Cleveland Tapping Machine 

Co . 324 
Cleveland Twist Drill Co. 

Insert 55 
Colonial Broach Co, 337 
Columbia Div., 

The Lodge & Shipley Co. 148 
Columbia Tool Steel Co . 400 
Columbus Die-Tool & Mch. 

Co. 409 
Comtor Co 
Cone Automatic Mech. Co., 

Ine, 
Consolidated Machine Tool 

Corp. ‘ ow 
Coulter James Mch. Co 410 
Cross Company oe 252 
Crucible Steel Co. of Amer 

ica 115-117 
Cumberland Steel Co 108 

D 
Danly Mch. Specialties, 

51-309 
Davis Keyseater Co, 419 
Dearborn Gage Co 382 


Delta Power Tool Div., 
Rockwell Mfg. 323 


Denison Engineering Co. 60 
Detroit Reamer & Tool Co Bag 
Diefendorf (sear Corp. 424 
Do All Company — Insert 277-280 
Dreis & Krump Co 4? 
Dykem Co 420) 
E 
Eastern Mch. Screw Corp, 431 
Eastern Machinery Co. ....... 430 
Eastman Kodak Co, -...-.-- 291 
Edlund Machinery Co 421 
Eisler Engineering Co., Inc. 421 
Ekstrom-Carlson & Co, 
Insert O1-106 
Ellstrom Standards Div., 
Dearborn Gage Co, 382 
Elox Corporation of Michigan 300 


Espen-Lucas Machine Works 393 
Etteo Tool Co., Ine. 43 
Ex-Cell-O Corporation .... 260-269 


F 

Falk Machinery Co $31 
Farrel-Birmingham Co., Inc. 549 
Farval Corp... 
Federal Machine & Ww el ler 

Federal Press Co. 
Federal Products Corp. .. 342-343 
Fellows Gear Shaper Co. «.... 4-5 
Firth Sterlimg, Tne, 345 
Fischer Machine 420 
Foote-Burt Company 58 


ALPHABETICAL INDEX OF ADVERTISERS 


Fosdick Machine Fool Co 
Insert bet, 122-128 
Franke Gear Works, Ine 424 
Fulmer Allen C., Co 380 
Gairing Tool Co, 
Gallmeyer & Livingston Co. 423 
Gardner Machine Co 23-41 
General Electric Co 47-292 
Gerotor May Corp ral 
Giddings & Lewis Machine 
CO: 
Gisholt M; whine 
bet. 32-35 
Gleason Works 61 
Gorham Tool Co . 328 
Gorton, George, Mch. Co 415 
Goss & DeLeeuw Mch. Co 320 
Grant Mfg. & Machine Co. 420 
Gray, G. A., Co . Ml 
Greaves Machine Tool Co 364 
Greenlee Bros. & Co. Insert 91-106 
Greenfield Tap & Die Corp. 
Insert S89 
Grob Brothers 423 
Hanchett Magna-lock 352 
Hannifin Corporation 137 
Hanson-Whitney Co 
Hardinge Brothers, Ine 4 
Hartford Special Mehry Co. 366 


Heald Machine Co 

Inside Front Cover 
Hill Acme Co HY | 
Hirschmann Carl Co, 381 
Hoglund Energ. & Mig 
Houghton, E. F. & Co. 367 
Hunt, C. B., & Son, Ine 424 


Hyatt Bearings Diy 


General 


Motors Corp 
I 
Illinois Gear & Mech, Co 281 
Industrial Filtration Co 325 
Industrial Press 
Insert 315-318, 410-411-422 
Ingersoll Milling Machine 
Co Insert 91-106 
Innocenti Corp 385 
J 
Jacobs Manufacturing Co. 28-20 
Jahn, es Mig Co 314 
Johnson Mig. Corp S40 
Jones & Lamson Machine 
Co BO 145 


Kearney & Trecker Corp 


18-19-64 65 


Keller Tool Co 390-391 
Keo Cutters 429 
Kennametal, [ne 415 
Kindt-Collins Co. 311 

King Mch. Tool Div. Ameri 
can Steel Fd ries, 321 

Kingsbury Mch. Tool Corp 
78-79 
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IL& J Press Corp 388 
Laminated Shim Co., Inc. 402-408 
Landis Machine Co 2.3 
Landis Tool Co 1-1 
Lapointe Machine Tool Co. 373 
Le Blond, R. K., Machine 
Pool Co 6-37 
Lehmann Machine Co TH 
Leland Gifford Co. 124 
Lincoln Electric Co 27 
Linde Air Products Co., In 
Union Carbide and Carbon 
Corp 6 
Link-Belt Co 22 
Lobdell United Co 
Lodge & Shipley Co. The 307 
Lowe Bros. Co 272-273 
Luers, |. Milton 
Lufkin Rule Co 
M 
Madison-Kipp Corp 
Magna-Lock, Ine. 
Materials Section 107 
Mattison Machine Works 


Insert YL 106 
Metal Carbides Corp. wo 
Miles Machinery Co. 43 
Millholland, W. K., 

Machinery Co 372 
Mitts & Merrill 421 
Modern Industrial Engineer 

ing Co 368 
Modern Mch. ‘Tool Co, 374 
Moline Tool Co 420 


Monarch Machine Tool ¢ 


Insert bet 
Machinery Co., 


138-130 


Morey 
Ine., 


419-430 


Morgan Engineering Co. 423 
Morris Machine Tool Co 355 
Motch & Merryweather 
Mehry. Co, 56 
Mummert- Dixon Co 426 
N 
National Acme Co, 375 
National Automatic ‘Tool 
Co., Ine 286-287 
National Broach & Mch. Co. 301 
National Forge & Ordnance 
Co 112 
National Tool Co 120 
National Tube Div | S 
Steel Corp 405 
National Twist Drill & Tool 
Co V7 
New Britain Mch. Co., The 
Insert bet. 72-75 
New Jersey Zine Co 
Insile Back Cover 
New Departure Div, General 
Motors 


New Jersey Gear & Mig Co. 42 


4 
Niagara Machine & Tool 
Works 86-87 
Nichols-Morris Corp 150 
Nicholson File Co 284-285 
Norgren, ©. A., Co 
Northwestern Tool & Engi 
neering Co 420 
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kockford Machine Tool Standard Oil Co, 304-305 Verson Allsteel Press Co. 288 
Co Insert 91-106 Standard Pressed Steel Co. 30 Vickers Incorporated 371 
 K Tool Co., Inc vo 430 Rockwell Manufacturing Co Starrett, The L. S., Co, oss 258 Viking Pump Co. » 426 
Oakite Products, Ine. 107 (Drill Unit Div.) 403 Stuart, D. A., Oil Co., Ltd 339  Vinco Corp, 
Ohio Crankshaft Co. 67 Rollway Bearing Co., Inc (Sa 120-121 
Oilgear Co, * 359 Ross Operating Valve Co 251 Sundstrand Machine Tool W 
Oliver Instrument Co » 330 Rowbottom Machine Co 417 OT Insert 91-106 
353 Mac hinery Co 404 Sweet's Catalog Service 334 Wade Tool Co, 432 
ussell, Holbrook & Hender Waldes Kohinoor, Inc. - 341 
son, Ine Wales-Strippit Corp BOR 
Osborn Mfg. Co 62 Ryerson Joseph T., & Sons, I Walker, O. S., Co., Inc.» 376 
Ottemiller, William H., Co, . 425 Inc. 156 Iker/1 Dis wine 
Tannewitz Works 378 Insert 147-148 
S Texas 152 Walls Sales Corp, 421 
hompson Grinder ( Waltham Machine Works 423 
Pangborn Corporation 434 Gales Service: Machine Tool limken Roller Bearing Co. 24.95 
Varker -Kalon, Div. General Co 42} (Steel & Tube Div.) 113 267 
\merican Transportion Schrader’s, A., Son 347 Tomkins-Johnson Co, Corp 
Corp BID Sy herr, Geo., Co., Inc. 427-431 Torrington 40 Whiton Ca. 358 
Peerless Production Co Scully-Jones & Co, 134-135 lurner Bros., 138 Wicaco Machine Corp, 362 4 
Perkins Mch. & Gear Co 346° Seneca Falls Mech. Co 68-69 Tuthill Pump Co. 360 Wiedemann Machine Co. 84 
Philadelphia Gear Inc. 59 Sharples Corp 34 Williams. H 
Pope Mchry. Corp 293 Shear Speed Chemical Prod U Williamson Gear & Mch. Co, 424 ‘ 
Potter & Johnston Co 313 ucts, Div. Michigan ‘Tool 42 
& Co. 126-127 Co, U, S. Steel Supply Div., Wilson Mechanical Instru- 
Shettield ( orp. United States Steel Corp. 114 ment Division, American 
rocunier Safety Chuck Co. 370 Sheldon Machine Co., Inc 412 U.S. Tool Company, Inc. 12-13 Chain & Cable -.- » 427 
Shore Instrument & Mig Union Carbide & Carbon Winter Brothers Co. we §=416 
Co., Ine 426 Corp, Linde Air Products Winzeler Mfg. & Tool Co, .... 425 
Simonds Abrasive Co BID CO. Div, 46° Wood & Spencer Co, 409 
Simonds Saw & Steel Co. 133°) Union Twist Drill Co. 125 
R and |, Tools 149 Simplex Machine Tool Corp United States Drill Head Co. 50 y 
Reed Rolled Thread Die Co, 350 United States Steel Corp. 405 Y 
Rehnbery Jacobson Mig. Co. Sinclair Refining Co. 128 Universal Engineering Co ag Yoder Company -- we 146 
Insert 91-106 Skinner Chuck Co 386-394 Used Machinery 430-431 
Reid Bros Co., Ine, 332 Smit, K., & Sons, Inc 
Republic Steel Corp 327 Snow Mtg, Co 
Revere Copper & Brass, Inc. 257 South Bend Lathe Works V Zagar Tool, Inc, . 392 
Rivett Lathe & Grinder, Inc. 130 Snyder Tool & Engrg. Co Zeh & Hahnemann Co sevens $21 . 
Rockford Clutch Div. of Stahl Gear & Machine Co Van Keuren Co, oro ssvsrsssseess db? CLASSIFIED SECTION 
torg-Warnet 310° Standard Gage Co., Inc, Van Norman Co, 8-9 See pages 430-431 


... faster, befter, 
cheaper BLAST 


WRITE FOR INFORMATION — ~~ CLEA NING ! : | 


1200 Pangborn Blvd. efficient: DUST 
Hagerstown, Md. CONTROL and. 
ltsirecovery! 
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Die casting is the only economically feasible 
means of production for this Philco TV receiver 
screen frame. And ZINC was the logical choice 
of metal to obtain the required physical charac- 
teristics at the lowest cost. The casting is shown 
here as delivered to Philco with the as-cast 
surfaces handsomely finished in 

two-tone durable enamel. 

This front view of the ZINC Die 

Cast frame reveals the unusual con- 

tours, the engraved lettering and 

serrated decorative treatment, and 

the cored openings in the recessed 

control panel at the base—all ob- 

tained in the high speed casting 

operation! A rear view of the cast- 

ing would reveal ingenious cor- 


ing to insure maximum strength with a minimum 
amount of metal, plus cast bosses to facilitate 
assembly of the frame to the cabinet. 
Add to the foregoing the dimensional accuracy 
of ZINC Die Castings and you have the principal 
reasons for the ever-increasing use of this metal 
and method of production. For many more exam- 
ples of successful ZINC Die Casting applications 
in a wide range of products ask us—or any 
die casting company — for our booklet 
“The End Uses of the Zinc Die 
Castings”. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (unicrm auciny) ZINC 


4 
\ | 
— 
@ @ @ 
‘ 
LEE 
/ 
cor’ 
\ 22) 
t 
an 


Longer Press Runs 


In any press run there comes a time when tolerances become hard 
to hold, burrs become objectionable and dies must be removed 
and reground. How many parts do you produce before dies 
need grinding? Our engineers have designed longer runs 
into Clearing O.B.I.’s. Actual tests show that Clearing 
construction pays off with as much as 40°, longer 
runs between die regrinds. 

If your business depends on stampings, getting 
more parts per day, per week, per year is just plain 
good business. Find out more about the press 
designed to deliver maximum press runs. Call 
on Clearing Machine Corporation. 


New O.B.I. catalog explains why 
Clearing presses produce more. 
Gives complete specifications. 
Write for it today. 


HAMMILTO 


DIVISION, 


amitton, Ohio 


: 

POWER PRESSES 
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